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INTRODUCTION

This is the transcription of the Technical Air-to-Ground Voice Transmission (GOSS NET 1) from the Apollo 11 mission.

Communicators in the text may be identified according to the following list.

Spacecraft:

CDR Commander  Neil A. Armstrong

CMP Command module pilot Michael Collins
LMP Lunar module pilot Edwin E. ALdrin, Jr.
SC Unidentifiable crewmember

MS Multiple (simultaneous) speakers

LCC Launch Control Center

Mission Control Center:

CcC Capsule Communicator (CAP COMM)
F Flight Director

Remote Sites:

CT Communications Technician (COMM TECH)
Recovery Forces:

HORNET USS Hornet

R Recovery helicopter
AB Air Boss

A series of three dots (...) is used to designate those portions of the communications that could not be transcribed because of
garbling. One dash (-) is used to indicate a speaket's pause or a self-interruption and subsequent completion of a thought. Two
dashes (- -) are used to indicate an interruption by another speaker or a point at which a recording was terminated abruptly.






(GOSS NET 1)

Tape 1/1 — Page
MILA (REV 1)

00 00 00 04 CDR
Roger. Clock.

00 00 00 13 CDR
Roger. We got a roll program.

00 00 00 15 CC
Roger. Roll.

00 00 00 34 CDR
Roll's complete and the pitch is programed.

00 00 00 44 CDR
One Bravo.

00000102 CC
Apollo 11, Houston. You're good at 1 minute.

00 00 01 06 CDR
Roger.

000001 54 CC
Stand by for mode 1 Chatlie.

00 00 01 57 CC
MARK.

00 00 01 58 CC
Mode 1 Chatlie.

00 00 01 59 CDR
One Charlie.

00000203 CC

Apollo 11, this is Houston. You are GO for staging.

00000217 CDR
Inboard cut-off.

00000219 CC

We confirm inboard cut-off.

00 00 02 44 CDR
Staging,

00 00 02 46 CDR
And ignition.

00000255 CC

11, Houston. Thrust is GO, all engines. You're looking good.

00 00 0259 CDR
Roger. You're loud and clear, Houston.

00000313 CDR
We've got skirt SEP.

APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION



APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION

00000315 CC
Roger. We confirm. Skirt SEP.

00 000317 CDR
Towet's gone.

00000319 CC

Roger. Tower.

00 00 0328 CDR
Houston, be advised the visual is GO today.

00 00 03 32 CC
This is Houston. Roger. Out.

Tape 1/2 — Page 2

00 00 0336 CDR
Yes. They finally gave me a window to look out.

00 0003 44 CC

11, Houston. Your guidance has converged; you're looking good.

00 00 03 52 CDR
Roger.

00000401 CC
11, Houston. YOU are GO at 4 minutes.

00 00 04 04 CDR
Roger.

00 000503 CC
11, Houston. You are GO at 5 minutes.

00 00 05 06 CDR
Roger. It'll - Apollo 11. Go.

00000521 CC
Stand by the S-IVB to COI capability.

00 00 0525 CDR
Okay.

00000527 CC
MARK.

00000528 CC
S-IVB to COI capability.

00 00 0530 CDR
Roger.

00 00 0535 CDR

You sure sound clear down there, Bruce. Sounds like you're sitting in your living room.

00 00 0539 CC
Oh, thank you. You all are coming through beautifully, too.

(GOSS NET 1)
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00 00 06 00 CDR
We're doing 6 minutes. Starting the gimbal motors.

00 00 06 03 CC
Roger, 11. You're GO from the ground at 6 minutes.

00000620 CC
Apollo 11, this is Houston. Level sense arm at 8 plus 17; outboard cut-off at 9 plus 11.

00 00 07 01 CDR
Apollo 11's GO at 7 minutes.

00 00 07 04 CC
11, this is Houston. Roger. You're GO from the ground at 7 minutes. Level sense arm at 8 plus 17; outboard cut-off at 9 plus 11.

00 000709 CDR
Roger.

00 00 07 42 CDR
Inboard cut-off.

000007 45 CC
Roger. We confirmed.

00 O0 0819 CC
Apollo 11, Houston. You are GO at 8 minutes.

Tape 1/3 — ©Page 3

00 00 08 22 CDR
AGS just got the mixture ratio shift.

00 00 08 24 CC
Roger. We got PU shift down here, too.

00 00 08 34 CDR
Well, it looks like a nice day for it. These thunderstorms down range is about all.

GRAND BAHAMA ISLANDS (REV 1)

00 00 08 52 CC
11, this is Houston. You are GO for staging. Over.

00 00 08 56 CDR
Understand, GO for staging, And - -

00 00 08 57 CC
Stand by for mode IV capability.

00 00 08 59 CDR
Okay. Mode IV.

00 00 09 00 CC
MARK.

00000901 CC
Mode IV capability.
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000009 15 CDR
Staging -

00 00 09 16 CDR
- And ignition.

00000919 CC
Ignition confirmed; thrust is GO, 11.

00001001 CC
Apollo 11, this is Houston. At 10 minutes, you are GO.

00 00 10 06 CDR
Roger. 11's GO.

00001024 CC

Apollo 11, this is Houston. Predicted cut-off at 11 plus 42. Over.

00 00 1029 CDR
11 42. Roger.

00001103 CC
Apollo 11, this is Houston. You are GO at 11.

0000 11 08 CDR
Good deal.

0000 11 42 CDR
Shutdown.

0000 11 45 CMP
SECO. We are showing 101.4 by 103.6.

0000 1151 CC
Roger. Shutdown. We copy 101.4 by 103.6.

00001206 CC
Apollo 11, this is Houston. You ate confirmed GO for orbit.

Tape 1/4 — ©Page 4

00001212 CDR
Roger.

00001224 CC
Apollo 11, this is Houston. The booster is safe.

00001229 CDR
Roger.

VANGUARD (REV 1)

0000 1327 CC

(GOSS NET 1)

Apollo 11, this is Houston. The booster has been configured for orbital coast. Both spacecraft are looking good. Over.

00 00 1335 CDR
Roger.
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(GOSS NET 1) APOLLO 11 AIR-TO-GROUND VOICE

00001433 CC
Apollo 11, this is Houston. Vanguard LOS at 15 35; AOS Canaries at 16 30. Over.

00 00 14 43 CDR
Okay. Thank you.

CANARY (REV 1)

00001738 CT
««. Houston COMM TECH. Canary COMM TECH.

000018 18 CC
Apollo 11, this is Houston through Canary. Over.

00 00 18 23 CDR
Roger. Reading you loud and clear. Our insertion checklist is complete, and we have no abnormalities.

00001830 CC
Roger. And I'd like to pass up your Delta azimuth correction at this time if you're ready to copy.

00001836 CDR
Stand by.

00 00 18 40 CDR
Roger. Go ahead. Ready to copy.

00001842 CC
Okay. Delta azimuth correction is plus 0.22, that is plus 0.22, and we do recommend the P52 alignment. Over.

00 00 18 54 CDR
Okay. We'll go ahead with the P52, and detecting angle plus 0.22.

000019 O1 CC
Roger. And your LOS time at Canary is 23 37. Over.

00 00 19 09 CDR
23 37.

Tape 1/5 — ©Page 5

00001911 CC
Houston. Roger. Out.

00002241 CC
Apollo 11, this is Houston. One minute to LOS Canary; AOS at Tananarive 37 04 in VHF Simplex Alfa. Over.

00 002308 CC
Apollo 11, this is Houston. Coming up on LOS Canary; AOS Tananarive at 37 04, Simplex Alfa. Houston. Out.

00 002323 CDR
Apollo. Roger.

TANANARIVE (REV 1)

00003837 CC
Apollo 11, this is Houston through Tananarive. Over.

00 00 38 50 CC
Apollo 11, Apollo 11, this is Houston through Tananarive. Over.

TRANSCRIPTION
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APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION (GOSS NET 1)

00 00 39 04 CDR
Houston, Apollo 11. Read you on VHF A Simplex. How do you read? Over.

000039 10 CC
Roger, 11. This is Houston. We're reading you loud and faitly cleatly. For your information, Canary radar shows you in a 103.0 by
103.0 orbit. Over.

00 00 39 25 CDR
Beautiful.

00003927 CC
Roger. We concur.

00 00 39 31 CDR
.+« We're just coming into the terminator here.

00 00 41 44 CC
Apollo 11, this is Houston. One minute to LOS Tananarive; AOS Carnarvon is at 52 15. Over.

00 00 41 54 CDR
All alone. Roger.

00004313 CT
TAN LOS.

CARNARVON (REV 1)

00005303 CC
Apollo 11, this is Houston through Carnarvon. Over.

00 00 5308 LMP
Houston, Apollo 11. Loud and clear. Over.

Tape 1/6 — ©Page 6

00005311 CC
Roger, 11. We're reading you the same. Both the booster and the spacecraft are looking good to us. Over.

00 005326 LMP
Houston, Apollo 11. Would you like to copy the alignhment results?

00 00 5331 CC
That's affirmative.

00 00 53 35 LMP
Okay. NOUN 71: we used 30 and 37, four balls 1; NOUN 93: plus 00016, plus 00033, plus 00152; GET 00 48 15; check star 34.
Opver.

00005402 CC
Roger. Say again check star.

00 00 54 06 LMP
Check star 34.

00005409 CC
Roger. We copy. And the angles look good.

00 00 54 13 CMP
And tell Glenn Parker down at the Cape that he lucked out.

12
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00005417 CC
Understand. Tell Glenn Parker he lucked out.

00 00 54 22 CMP
Yes. He lucked out. He doesn't owe me a cup of coffee.

000054 26 CC
This is Houston. Roger. We'll pass it on.

00005727 CC
Apollo 11, this is Houston. One minute to LOS Carnarvon; AOS at Honeysuckle 59 33. Over.

00 00 57 37 CDR
Apollo 11. Roger.

00005740 CC
Roger. And we request you turn up S-band volume for the Honeysuckle pass.

HONEYSUCKLE (REV 1)

00010248 CC
Apollo 11, Apollo 11, this is Houston on S-band. Radio check. Over.

00010255 CDR
Roger, Houston. Apollo 11 reads you loud and clear.

00010258 CC
This is Houston. Roger. Reading you the same. Out.

00010424 CC
Apollo 11, this is Houston. A little over 1 minute to LOS at Honeysuckle. You'll be AOS at Goldstone at 1 29 02; LOS at
Goldstone 1 33 55. Ovet.

Tape 1/7 — Page 7

00 01 04 47 CMP
Roger, Bruce. Thank you. We expect TV. We've got it all hooked up. We have not yet turned it on. We're ready to do that now.

00010455 CC
Roger. We copy. We'll be configured and waiting for whatever you want to send down.

GUAYMAS (REV 1)

00012909 CC
Apollo 11, this is Houston through Guaymas. Over.

000129 14 CDR
Roger, Houston. Reading you loud and clear.

00012917 CC
Roger. Reading you the same. Coming up on AOS Goldstone.

00012920 CDR
Roger.

END OF TAPE
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Tape 1/8 — ©Page 8

NOTE

Subsequent to TLI, there is continuous acquisition among Goldstone (GDS), Madrid (MAD), and Honeysuckle (HSK).
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Tape 2/1 — Page 9
GUAYMAS (REV 1)

00012927 LMP
Cecil B. deAldrin is standing by for instructions.

00012932 CC
Houston. Roger.

00013115 CC
Apollo 11, this is Houston. We are not receiving your FM downlink yet. We are standing by.

00 01 31 56 CC
Apollo 11, this is Houston. We are receiving your FM downlink now. We are standing by for TV modulations on the signal.

00013223 CC
Apollo 11, Apollo 11, this is Houston. Radio check. Over.

GOLDSTONE (REV 1)

00 01 3227 CDR
Roger. Loud and clear. We think we are transmitting to you.

00013231 CC
Okay. We are not receiving it yet, 11, although we have confirmed presence of your FM downlink carrier.

00013239 CDR
Which switches do you want us to confirm?

00013242 CC
Stand by.

TEXAS (REV 1)

00013311 CC
Apollo 11, this is Houston. You were just on the fringes of coverage from Goldstone. We have just had LOS at Goldstone, and
we'd like to push on and get the PAD messages read up to you here shortly.

00013326 CDR
Roger. We are ready to copy.

00013433 CC
Apollo 11, this is Houston. I am ready with your TLI-plus-90-minute abort PAD.

00013455 CC
Apollo 11, this is Houston. I am ready with your TLI-plus-90-minute abort PAD.

Tape 2/2 — Page 10

00 01 3500 CDR
Roger. Apollo 11 is ready to copy TLI plus 90.

00 01 3503 CMP
Go.

00013505 CC
Roger. TLI plus 90, SPS G&N: 63481, minus 153, plus 132; GETT 004 10 25 38; NOUN 81, minus 04761, plus 00001, plus

15



APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION (GOSS NET 1)

53361; roll 180 193 000; HA is NA; plus 00203 53573 633 53349, sextant star 33 1578 122. The boresight star is not available.
Latitude minus 0252, minus 02580 11887 34345 016 03 50. GDC align Vega and Deneb. Roll 071 291 341. No ullage, undocked.
I have your P37 for TLI plus 5 hours. Over.

00 01 37 08 CMP
Go ahead, TLI plus 5.

00013711 CC
Roger. P37 format, TLI plus 5: 00744 6485, minus 165, 02506. Read back. Over.

00 01 37 31 CMP

Roger. TLI plus 90, SPS G&N: 63481, minus 153, plus 132, 004 10 25 38, minus 04761, plus 00001, plus 53361, 180 193 000, not
applicable, plus 00203 53573 633 53349, 33 1578 122, not available, minus 0252, minus 02580 11887 34345 016 03 50. Vega and
Deneb, 071 291 341. No ullage, undocked. P37, TLI plus 5: 00744 6485, minus 165 02506. Over.

00013904 CC

Apollo 11, this is Houston. Readback correct. For your information, Goldstone reports receiving approximately 1 minute of FM
downlink carrier. We were getting ready to request you confirm on the S-band AUX switches, the S-band AUX tape switch to
OFF and the S-band AUX TV switch to TV. Over.

00013929 CDR
I confirm that that is the configuration we're in.

00013933 CC
Roger. Let us do a little more detective work here and we'll see if we can come up with something;

00 01 39 38 CDR
Okay.

00 01 39 54 CDR
Houston, Apollo 11 is ready to go ahead with the - extend the docking probe, and ready to go with the RCS hot fire when you're
ready to monitor. Over.

00014006 CC
Roger. Go ahead with the probe, now.

Tape 2/3 — Page 11

00 01 40 13 CDR
Roger.

00 01 41 33 CDR
Okay. We're ready to - for the hot fire check when you're ready.

00014139 CC
Roger. We're ready 11. Go ahead.

00 01 41 48 CDR
Roger. Here's the pitch.

00014213 CC
Apollo 11, this is Houston. We are seeing the pitch hot firing and it looks good.

00014218 CDR
Roger. Be advised that we are unable to hear them.

00014222 CC
Roger. We copy.
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00 01 4224 CDR
Have you seen all three axes fire?

0001 4231 CC
We've seen pitch and yaw; we've not seen roll to date.

00 01 4236 CDR
Okay. I'll put in a couple more rolls.

00014242 CC
Okay. We've got the roll impulses, and you're looking good here.

00 01 42 48 CDR
Roger. Houston, Apollo 11. We're standing by for a GO for sequence logic ON.

00014303 CC
Apollo 11, this is Houston. Go ahead and we'll watch you on TM.

00 014307 CDR
Okay. Sequence logic, two of them. Sequence logic 1 and 2 coming up and ON.

GRAND BAHAMA ISLANDS (REV 2)

00014336 CC
Apollo 11, this Houston. You are GO for RYRO ARM.

00 01 4340 CDR
Roger. Thank you.

00014357 CC
Apollo 11, this is Houston. If you will give us P00 in ACCEPT, we have a state vector update for you.

00 01 44 04 CDR
Roger.

00 01 4417 CDR
You have P00 in ACCEPT.

Tape 2/4 — Page 12

00014419 CC

Roger. It will probably be another 10 or 15 seconds. We're going to go up through the Vanguard. When you are ready to copy, 1
have your TLI PAD.

0001 4426 CMP
Roger. Ready to copy TLI PAD.

00014430 CC

Roger. TLI: 23514 179 071 001, burn time 547 104356 35575. Roll for SEP 357 107 041, 301 287 319. TLI 10-minute abort
pitch, 223. Read back. Over.

VANGUARD (REV2)

00 01 4523 CMP
Roger. TLI PAD: 23514 179 071 001 547 104356 35575 357 107 041 301 287 319. TLI 10-minute abort pitch, 223. Over.

00014603 CC
Apollo 11, this is Houston. Roger. Would you read back DELTA-VC prime again? You were cut out by some noise.

17
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00 01 4609 CMP
Okay. Roger. I'm picking up the squeal here, also. DELTA-VC 104356. Over.

00014625 CC
Apollo 11, this is Houston. Readback correct. Out.

00014706 CC
Apollo 11, this is Houston. We've completed the uplink; the computer is yours. You can go back to BLOCK. Would you verify
that you have extended the probe? Over.

00014716 CDR
Roger. That's verified; the probe is extended.

00 01 4719 CC
Roger. About 2 minutes to LOS on this stateside pass. AOS Canaries at 1 50 13. Over.

00 01 47 28 CDR
Roger. 1 50.

CANARY (REV 2)

00015042 CC
Apollo 11, this is Houston. Over.

00 01 50 45 CDR
Roger. Houston, Apollo 11. Loud and clear.

Tape 2/5 — Page 13

00015049 CC

Okay. On your service module RCS quad Bravo package temperature, we're showing it running a little low. Looks like about 20
degrees low - lower than the rest of the quads. Would you confirm that your RCS heater switch for quad Bravo is in PRIMARY?
Over.

00 015109 CDR
You're correct. It was not in PRIMARY. It was off. It's on now. Thank you.

00015116 CC
Roger. Thank you.

00015350 CC
Apollo 11, this is Houston. Over.

00 01 53 54 CMP
Houston, Apollo 11. Go ahead.

00015356 CC

Roger. We've checked over the spacecraft and the launch vehicle guidance. They're both looking to be in good shape. We estima-
te you have better than a 99-percent probability of a guidance cut-off on the launch vehicle, so things are apparently holding in
very well. For your information, MILA received approximately 1 minute of a usable TV picture, so apparently the system is wor-
king, And you're a little over a minute from LOS at Canary; AOS Tananarive is 2 hours 9 minutes and 18 seconds. Over.

00 01 54 34 CMP
Roger. We like those 99 numbers. Thank you.

00 01 54 38 CC
Roger. Out.

TANANARIVE (REV 2)
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00020917 CC
Apollo 11, this is Houston through Tananarive. How do you read?

000209 45 CC
Apollo 11, this is Houston standing by through Tananarive.

00021003 CT
Tananarive, Houston COMM TECH NET 1.

00021012 CT
Tananarive, Houston COMM TECH NET 1.

00021023 CT
Goddard voice, Houston COMM TECH NET 1.

00021027 MSEFN
Goddard voice, reading you loud and clear.

Tape 2/6 — Page 14

00021029 CT

Roger. We cannot raise Tananarive.

00021031 CT
Houston COMM TECH, Tananative.

00021034 CT
Roger, Tananarive. Are you receiving CAP COMM's voice, and are you uplinking it?

00021039 CT
Negative.

00021041 CT
Roger. Monitor again and I'll tell CAP COMM to make one more transmission.

00021051 CT
Roger.

00021056 CC
Apollo 11, Apollo 11, this is Houston standing by through Tananarive. Over.

000211 04 CDR
Houston, Apollo 11 ...

00021106 CC
Roger. Reading you loud and clear.

00021235 CDR
Houston, Apollo 11. We have the PYRO's armed.

00021239 CC
This is Houston. Roger. Out.

00021523 CC
Apollo 11, this is Houston. One minute to LOS Tananarive; AOS at Carnarvon 02 25 30.

00021535 CDR
Roger.

19
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CARNARVON (REV 2)

0002 2544 CC

Apollo 11, this is Houston through Carnarvon. Radio check. Over.

00 022549 CDR
Roger, Houston through Carnarvon. Apollo 11. Loud and clear.

00022553 CC
Roger. You're coming in very loud and very clear, here. Out.

00022638 CC
Apollo 11, this is Houston. You are GO for TLI. Over.

00 02 26 45 CMP
Apollo 11. Thank you.

00 02 26 48 CC
Roger. Out.

00023011 CC
Apollo 11, this is Houston. Over.

00 0230 16 CDR
Houston, 11.

Tape 2/7 — ©Page 15

00023018 CC

(GOSS NET 1)

Roger. We'll be coming within range of the ARIA aircraft coverage, here, in about 1 minute. They're going to try uplinking both

on S-band and on VHF this time. So if you turn your - make sure your S-band volume is turned up, we'd appreciate it. And we

believe that we'll have continuous coverage from now on through the TLI burn. Over.

00 023042 CDR
Very good.

ARIA (REV 2)

00023220 CC

Apollo 11, Apollo 11, this is Houston through ARIA 4. Radio check. Over.

00 02 3228 LMP
Houston, we read you strength 4 and a little scratchy.

00023234 CC

Roger. We're reading you strength 5, readability about 3. Should be quite adequate.

00023242 CC

Apollo 11, Apollo 11, this is Houston. We're reading you readability about 3, strength 5. Sounds pretty good. Over.

00 02 32 54 CDR
Roger. We've got a little static in the background now.

00023721 CC
Apollo 11, this is Houston through ARIA 3. Radio cheek. Over.

0002 3726 CDR

Roger, Houston, Apollo 11. You are much clearer and adequately loud. Over.

20
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00023732 CC
Roger, 11, You are coming in five-by-five here. Beautiful signal.

00 02 37 38 CDR
This is a lot better than this static we had previously.

00023741 CC
Okay.

00 02 37 48 CMP
And we got the time base fix indication on time.

00023750 CC
This is Houston. Roger. Out.

00024020 CC
Apollo 11, this is Houston. We just got telemetry back down on your booster, and it is looking good.

Tape 2/8 — ©Page 16

00 02 40 30 CDR
Roger. Everything looks good here.

00 02 40 34 CC
Houston, Roger. Out.

00024318 CC
Apollo 11, this is Houston. Slightly less than 1 minute to ignition, and everthing is GO.

00 02 43 25 CMP
Roger.

00024419 CMP
Ignition.

00 02 4427 CC
We confirm ignition, and the thrust is GO.

00024514 CC
Apollo 11, this is Houston at 1 minute. Trajectory and guidance look good, and the stage is good. Over.

00 02 4523 CDR
Apollo 11. Roger.

00024626 CC
Apollo 11, this is Houston. Thrust is good. Everything's still looking good.

00 02 46 32 CDR
Roger.

000247 54 CC
Apollo 11, this is Houston. Around 3-1/2 minutes. You'te still looking good. Your predicted cut-off is right on the nominal.

00 0248 04 CDR
Roger. Apollo 11 is GO.

00024918 CC
Apollo 11, this is Houston. You are GO at 5 minutes.
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00 0249 22 CDR
Roger. We're GO.

00 0250 36 CC
Apollo 11, this is Houston. We show cut-off and we copy the numbers in NOUN 62.

000250 54 CC
Apollo 11, Houston. Do you read?

00025128 CC
Apollo 11, this is Houston. Do you read? Over.

00 02 5121 LMP
Roger, Houston. Apollo 11. We're reading a VI of 35579 and the EMS was plus 3.3. Over.

00025131 CC
Roger. Plus 3.3 on the EMS. And we copy the VI.

00 025303 CDR
Hey, Houston, Apollo 11. That Saturn gave us a magnificent ride.

0002 530,7 CC
Roger, 11. We'll pass that on. And, it certainly looks like you are well on your way now.

Tape 2/9 — Page 17

00 0253 30 CDR
We have no complaints with any of the three stages on that ride. It was beautiful.

00025338 CC
Roger. We copy. No transients at staging of any significance. Over.

00 02 53 44 CDR
That's right. It was all - all a good ride.

00 025347 CC
Houston. Roger. Out.

00025409 CC
Apollo 11, this is Houston. For your information, we expect the maneuver to separation attitude to begin at 3 plus 05 plus 03,
and to be completed at plus 09 plus 20. Separation at 3 plus 15 plus 00.

00 02 54 33 CDR
Roger. Time to begin maneuver is 3 05 03, complete 3 09 20. Separation 3 plus 15 00.

00025446 CC
Roger. That separation should be 3 plus 15 03. My error in reading up.

00 02 54 55 CDR
Roger.

00025518 CC
Apollo 11, this is Houston. All the booster functions ate proceeding normally. The sequencing is in good shape, and it doesn't
look like they are having any problems at all. Over.

00 02 5528 CDR
Roger.

END OF TAPE
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Tape 3/1 — Page 18

00030528 CC
Apollo 11, this is Houston. Our preliminary data indicates a good cut-off on the S-IVB. We'll have some more trajectory data for
you in about half an hour. Over.

00030901 CC
Apollo 11, Apollo 11, this is Houston. Over.

00030916 CC
Apollo 11, Apollo 11, this is Houston. Over.

00 0309 31 CDR
Hello, Houston. Hello, Houston. This is Apollo 11. I'm reading you loud and clear. Go ahead. Over.

00030937 CC
Roget, 11. This is Houston. We had to shift stations. We weren't reading you through Goldstone. We show PYRO bus A armed
and PYRO bus B not armed at the present time. Over.

00 03 09 50 CDR
That's affirmative, Houston. That's affirmative.

000309 54 CC
Roger.

00031408 CC
Apollo 11, this is Houston. You're GO for separation. Our systems recommendation is arm both PYRO buses. Over.

00031419 CDR
Okay. PYRO B coming armed. My intent is to use bottle primary 1, as per the checklist; therefore, I just turned A on.

00031426 CC
Roger. We concur with the logic.

0003 16 59 CDR
Houston, we're about to SEP.

00031702 CC
This is Houston. We copy.

00031709 CDR
SEP is complete.

00031712 CC
Roger.

000317 32 CDR
.. and primary and secondary propellant B went ... SEP.

00031740 CC
That was secondary propellant on quad Bravor

000317 45 CDR
Quad Bravo, yes. Both the primary and secondary ...

00031752 CC
Roger. We copy.
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Tape 3/2 - Page 19

00032207 CC
Apollo 11, this is Houston. Radio check. Over.

00032356 CC
Apollo 11, Apollo 11, this is Houston broadcasting in the blind. Request OMNI Bravo if you read us. Request OMNI Bravo.
Out.

00032413 CC
Apollo 11, this is Houston. How do you read?

00032549 CC
Apollo 11, this is Houston. How do you read? Over.

00032647 CC
Apollo 11, Apollo 11, this is Houston. Do you read? Over.

00 03 27 54 CC
Apollo 11, this is Houston. Radio check. Over.

00032811 CC
Apollo 11, Apollo 11, this is Houston. Radio check. Over.

00032920 CC
Apollo 11, this is Houston. Radio check. Over.

00032924 CDR
Roger. ...

00032926 CC
Roger. We're copying you about five-by-two, very weak. Can you give us a status report, please?

00 03 29 35 CDR
Roger. We are docked. We do have acquisition with the high gain at this time, I think.

000329 44 CC
Understand you are using the high gain. Over.

00 0329 48 CDR
That's affirmative.

00 0329 49 LMP
That's affirmative.

00032951 CC
Roger. I read you very loud and clear, Buzz. Mike is pretty weak.

00 03 30 00 TLMP
Roger. We've got the high gain locked on, now, I believe; AUTO tracking now.

00033005 CC
Okay. You're coming in loud and clear, but Mike is just barely readable.

00033012 CMP
That was Neil. How are you reading Mike?

00033015 CC
Loud and clear now, Mike, and we understand that you are docked.
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00033019 CMP
That's affirmative.

00 03 30 24 CDR
Houston, CDR. How do you read ...?
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00033028 CC
11, CDR, loud and clear, Neil.

00 03 30 30 CDR
Okay.

00033240 CC
11, this is Houston. Over.

00 03 32 44 CDR
Houston, Apollo 11. Go ahead.

00033246 CC
Roger. When you commented on that quad Bravo problem at separation, you were a little weak. Could you go through what you
did after you noticed the talkbacks barber pole again, please?

00033320 CC
We copied the - the primary and secondary propellant talkbacks on SM RCS quad Bravo 1 to barber pole on separation.

00 033330 CDR
Roger. Roger. That is affirmative, and we moved that switch to the OPEN position, and they went back to gray. Over.

00 033339 CC
Roger.

00033751 CC
Apollo 11, this is Houston. Over.

00 03 37 56 CMP
Roger, Houston. Apollo 11. Go ahead.

00033758 CC
Roger. Could you give us comments on how the transposition and docking went? Over.

00 03 38 07 CMP

I thought it went pretty well, Houston, although I expect I used more gas than I've been using in the simulator. The turnaround
maneuver - I went PITCH ACCEL COMMAND and started to pitch up, and then when I put MANUAL, ATTITUDE PITCH
back to RATE COMMAND for some reason it - it stopped its pitch rate, and I had to go back to ACCEL. COMMAND and hit
what I thought was an extra PROCEED on the DSKY. During the course of that, we drifted slightly further away from the S
IVB than I expected. I expected to be out about 66 feet. My guess would be I was around 100 or so; and therefore, I expect I
used a bit more coming back in. But, except for using a little more gas - And I'd be interested in your numbers on that - every-
thing went nominally.

00 03 3853 CC
This is Houston. Roger. We copy.

0003 43 45 CMP
Houston, Apollo 11. Over.

00034347 CC
Go ahead, 11.
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00 03 43 50 CMP

Roger. We're working on the pressutization of the LM now, and working off the decal with CSM-LM pressute equalization. And
we're down to step 13, where we're waiting for the cabin pressure to be 5, or it should be roughly 5, before we turn the
REPRESS package O2 valve to FILL. Instead of 5, we're running about 4.4. Over.

0003 44 16 CC
Roger. Stand by a second.

00 03 44 55 CMP
And Houston, Apollo 11. We did put the REPRESS package O2 valve to FILL momentarily there at step 13, and we have filled
the bottles back up partially. What's the pressure reading in there, Neil?

00034517 CMP
We have about 450 psi now in the three 1-pound bottles.

00034523 CC
Roger. Stand by a second, please.

00034525 CMP
Roger. Standing by. The REPRESS package valve is now in the OFF position. What's the cabin pressure now, Buzz? Cabin pres-
sure is now 4.5.

00 0347 49 CDR
Houston, Apollo 11. We think these readings are within normal tolerances. We just wanted to get your concurrence before we
press down any further with these decals.

00034801 CC
Okay, Captain.

00 03 48 28 LMP
Houston, Apollo 11. How do you read?

00034832 CC
Apollo 11, this is Houston. Go ahead.

00 03 48 35 LMP
Roger. LM looks to be in pretty fine shape from about all we can see from here.

000348 43 CC
Okay. In reference to your question on this step 13 on the decal, I understand that you have used up the contents of the
REPRESS O2 package and at that time, instead of being up to 5 psi, you were reading 4.4. Is that correct?

00 0349 07 CMP
Okay. 4.4. Yes sir.

00034911 CC

Okay. And you want to know if you can go ahead and use additional oxygen to bring the command module up to 5.0 and conti-
nue the equalization? Over.
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00034920 CMP
Yes. We think it's within normal tolrarances, Bruce. We just wanted to get your concurrence before we press on with this proce-
dure.
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00034933 CC
Roger, Apollo 11. Go ahead.

00 03 49 37 CMP
Okay. We're pressing on with the procedure.

00034940 CC

And 11, Houston. We have a request for you. On the service module secondary propellant fuel pressurization valve: As a precau-
tionary measure, we'd like you to momentarily cycle the four switches to the CLOSE position and then release. As you know, we
have no TM or talkback on these valve positions, and it's conceivable that one of them might also have been moved into a diffe-
rent position by the shock of separation. Over.

00 0350 11 CMP
Okay. Good idea. That's being done.

000350 14 CC
Houston. Roger. Out.

00035029 CC
Apollo 11, Houston. We're doing a nonpropulsive vent on the booster at the present time. You may see some sort of a cloud
coming out of it. When you're ready, I have your evasive maneuver PAD.

00 03 50 44 CDR
Roger, And it's coming out.

00035048 CC
Roger. Out,

00 03 50 50 CDR
It's a haze. It's going by toward our minus-X direction, and several small particles are moving along with it. The actual velocity is
faitly high - at least it appears to be high. And we've got an O2 high - it's a little high right now.

00035113 CC
Houston. Roger. Out.

00 03 53 05 CDR

And, Houston, you, might be interested that out my left-hand window right now, I can observe the entire continent of North
America, Alaska, and over the Pole, down to the Yucatan Peninsula, Cuba, northern part of South America, and then I run out
of window.

00035327 CC
Roger, We copy.

00 035712 TMP
Houston, Apollo 11. All 12 latches are locked.
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00035716 CC
Roger. 11, this is Houston. Understand 12 latches locked.

00035903 CC
11, Houston. Whenever you're possessed of a free moment there, we've got this evasive maneuver PAD.

00035912 LMP
Okay.

00035920 LMP
Go ahead, Houston. Apollo 11 is ready to copy.
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00035924 CC

Apollo 11, this is Houston. Evasive maneuver SPS G&N: 63481, plus 095, minus 020; GETT 004 40 0100, plus 00051, plus all
balls, plus 00190; roll is your option, pitch 213 357; NOUN 44 is NA; DELTA-VT is 00197 003 00152. The rest of the PAD is
NA. No ullage. LM weight 33,290. Read back. Over.

00040123 CC
Apollo 11, this is Houston. Standing by for your readback. Over.

0004 0206 CC
11, Houston. Do you read? Over.

00040225 CC
Apollo 11, this is Houston. Do you read? Over.

00 04 02 31 LMP
All of a sudden there, we heard a little click, and the signal strength began to start dropping off. Your transmissions were cut off
very abruptly. How do you read now?

0004 02 42 CC
Roger. Loud and clear. We had a handover to Madrid about the time I was - I guess halfway through the PAD. If you could give
me the last value you read, I'll pick up there. Over.

00 04 02 52 LMP
Okay. Start with DELTA-VZ. Over.

00040256 CC
Roger. DELTA-VZ is plus 00190, roll your option, pitch 213 357, and NOUN 44 is NA. DELTA-VT 00197 003 00152. The rest
of the PAD is NA, and no ullage. LM weight 33,290. Read back. Over.

0004 03 41 LMP
Roger, Houston. Evasive maneuver SPS G&N: 63481, plus 095, minus 020 004 40 0100, plus 00051, plus all zeros, plus 00190,
roll crew option, 213 357, NA, 00197 003 00152, no ullage, LM weight 33,290. Over.

00 04 0427 CC
11, this is Houston. Readback correct. Out.
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00041333 CDR
Houston, Apollo 11.

00041336 CC
Go ahead, 11.

00 04 13 37 CDR
We'd like to arm our logic switches.

00041342 CC
Go ahead with the logic.

00 04 1345 CDR
Okay. Mark logic 1 and 2 armed.

00041359 CC
Roger. We show the logic arm, and you're GO for PYRO arm.

00 04 16 38 CDR
Houston, we're ready for LM ejection.
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00 0416 45 CC
Roger. You're GO for LM ejection.

00 04 16 48 CDR
Thank you.

00041713 CDR
Houston, we are SEP. We have a CRYO PRESS light.

00041718 CC
Roger. Copy. CRYO PRESS light.

0004 17 46 CC
Roger, 11. We reconmend you turn the O2 fans on manually and ensure that the O2 heaters are in the AUTOMATIC position.

00041757 CDR
Roger. O2 heaters are ON, and we're going to cycle the O2 fans now.

00041802 CC
Roger. O2 heaters to AUTO, or you can watch them in the ON position, and O2 fans manual ON.

00042816 CC
Apollo 11, this Is Houston. Over.

00 04 28 21 CMP
Houston, Apollo 1L

000428 23 CC
Roger. In reference to your question on RCS usage: it looks like you are about 18, maybe 20 pounds below nominal at the pre-
sent time. No problem at all. Over.

00 04 28 35 CMP
Right.

00 04 28 45 CMP
I wanted to be 18 or 20 pounds above nominal, babe.

0004 28 49 CC
Sorry about that.

END OF TAPE
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00 04 37 40 CC
11, Houston. Your systems are looking good. We're standing by for the burn.

00 04 40 42 CMP
Houston, Apollo 11. Could you confirm that pitch gimbal motor number 1 turned off? We just shut all four off, and we got a
questionable indication on the ECS on pitch 1.

00044101 CC
Roger. Stand by a second.

00 04 41 22 CMP
Houston, did you copy our residuals?

0004 4124 CC
Apollo 11, this is Houston. Stand by, please.

00 04 41 33 CMP
Go ahead, Houston. Did you copy our residuals?

00 04 41 37 CC
Roger. We got 00 and 0.2, it looks like.

00 04 41 42 CMP
We had 0.1 while ago. It's - just went to 0.2.

00 04 41 46 CC
Okay.

00 04 41 47 CDR
That EMS DELTA-V counter is minus 4.0.

0004 4151 CC
Minus 4.0. Roger.

00 04 41 54 CDR
And how about pitch gimbal 1? Can you confirm that OFF?

00044157 CC
Can you stand by just a second on that? At the present time we cannot confirm it OFF. We saw a current drop indicating that
several gimbal motors had gone off. We'll be back with you in just a second on it. Over.

00 04 4210 CDR
Okay, If necessary, we can recycle it.

00 04 43 47 CC
Apollo 11, this is Houston. If you'll go ahead and cycle pitch gimbal motor number 1 on and then off and give us a Mark, and
we'll tell you what we see. Over.

00 04 43 54 CDR
Okay, fine. It's coming back on. Ready.

00 04 4401 CDR
MARK.

00 04 44 04 CDR
And it's going back off. Ready.
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00 04 44 O6 CDR
MARK.

00 04 44 07 CDR
And that time we got an onboard indication, Houston. Thank you a lot.
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00044412 CC
Roger. We confirm that it is OFFE.

0004 4416 CDR
Yes. We do likewise.

00 04 45 33 CMP
Houston, Apollo 11. We're starting our maneuver to observe the S IVB slingshot.

00044539 CC
Roger, 11. We've got an updated attitude for you on the slingshot observation.

00 04 45 45 CMP
Okay. Say the angles please.

00044548 CC
Roger. Roll 002.5, pitch 289.3, yaw 357.5, and there's also an update - minor correction to your attitude for the P52. Over.

00 04 46 15 CMP
Roger. I have roll 002.5, pitch 289.3, and yaw 357.5. Over.

00044623 CC
Roger. And for your P52 and optics calibration, it'll be roll 346.5, pitch 345.0, and yaw 007.8. Over.

00 04 46 44 CMP
Roger. 346.5, 345.0, and 007.8. Thank you.

00 04 46 49 CC
Houston. Roger. Out.

00044933 CC
Apollo 11, this is Houston. Over.

00 04 49 36 CMP
Roger. Go ahead, Houston. Apollo 11.

00 04 49 38 CC
Roger. We're going to go ahead and enable the S IVB for the slingshot maneuver. The LOX dump will start about 12 minutes
from now. Over.

00 04 49 49 CMP
Okay, LOX dump about - I guess that'll make it about 01, huh?

00 04 49 57 CC
Right. I'll try to give you a little closer update as we approach it.

00 04 50 01 CMP
Alright.
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00 04 50 53 CC
And, 11, for you information, the magnitude of midcourse correction number 1, if we burn, looks like about 17 feet per second.
We're presently considering not burning it. This would make midcourse correction 2 tomorrow about 21.3. Over.

00 04 5118 CDR
That sounds good to us.
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0004 5119 CC
Roger. You're looking good down here.

00 04 5219 CDR

Well, we didn't have much time, Houston, to talk to you about our views out the window when we wete preparing for LM ejec-
tion; but up to that time, we had the entire northern part of the lighted hemisphere visible including North America, North
Atlantic, and Europe and Northern Africa. We could see that the weather was good all - just about everywhere. There was one
cyclonic depression in Northern Canada, in the Athabaska - probably east of Athabaska area. Greenland was clear, and it appea-
red to be we were seeing just the icecap in Greenland. All North Atlantic was pretty good; and Europe and Northern Africa see-
med to be clear. Most of the United States was clear. There was a low - looked like a front stretching from the center of the
country up across north of the Great Lakes and into Newfoundland.

00 04 5324 CC
Roger. We copy.

00 04 5328 CMP
I didn't know what I was looking at, but I sure did like it.

00 04 5331 CC

Okay. I guess the view must be pretty good from up there. We show you just roughly somewhere around 19,000 miles out now.

00 04 53 43 CMP

I didn't have much outside my window.

00045349 CC
We'll get you into the PTC one of these days, and you take turns looking,

00 04 57 35 CMP
Houston, Apollo 11. We've completed our maneuver to, observe the slingshot attitude, but we don't see anything - no Earth and
no S IVB.

00 04 5748 CC
Roger. Stand by. In GET I have a LOX dump start time for you. It's supposed to start at 5 plus 03 plus 07, and stop at 5 plus 04
plus 55. Ullage burn starts at 5 plus 37 plus 47, stops at 5 plus 42 plus 27. Over.

00 04 58 26 CMP
Roger. Thank you.

00 0500 48 CC
11, Houston.

00 050051 CDR
Go ahead, Houston.
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00 0500 53 CC
Roger. We now recommend the following attitude: roll 307.0, pitch 354.0, yaw 019.5, and the LOX dump has already been ena-
bled, so we can't hold it off any longer.

00 05 01 14 CMP
That's okay. Go ahead. We'll maneuver around to 307, 354, and 19 and a half. Thank you sir.

00050121 CC
Roger.

00050142 CC
11, Houston. It doesn't look to us like you'll be able to make it around to this observation attitude in 2 minutes. We recommend
that you save the fuel. Over.

00 05 01 54 CMP
Okay, Houston. You got to us just a little late. Our maneuver's already begun, so it's going to cost us about the same amount of
fuel to stop it, no matter where we stop it, and we may as well keep going;

00050204 CC
Roger. Go ahead.

00050319 CC
11, Houston. LOX dump initiated.

00050506 CC
11, Houston. LOX dump has been terminated. Over.

00050510 CMP
Roger.

00050513 LMP
Roger. We still don't have ...

00050518 CC
Roger. Out.

00051258 CC
Apollo 11, this is Houston. Over.

00051303 CDR
Go ahead.

00051305 CC
Roger. If you'll give us ACCEPT and stay in P00, we'll set your trunnion bias to zero. And, I have a plan for balancing your oxy-
gen CRYO's. Over.

00051319 CDR
You got it.

00051321 CC
Roger.

00051326 LMP
Houston, Apollo 11. We've got the - what appeats to be the S IVB in sight - at - oh, I'd estimate a couple of miles away. It's at
our number 5 window and the dump appears to
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be coming out of two radially opposite directions from the S IVB.

00051351 CC

Roger. They're continuing with the nonpropulsion vent from the liquid oxygen tank. It would be radially opposite, then. And
boosters tell me it's the continuous vent system. They're also dumping a small amount of fuel at this time. We've got about 23-
1/2 minutes or so until the APS burn. Over.

00 0514 25 LMP
Roger.

000514 46 CC
11, Houston. We have a recommended configuration for your CRYO switches to even up the load between oxygen tanks 1 and 2.
Opver.

00 051455 SC

00051459 CC
Okay. You're coming in very weakly there. We're recommending O2 tank 1 heater OFF, O2 tank 2 heater to AUTO, O2 tanks 1
and 2 fans both OFF, H2 tank 1 heaters to AUTO, and H2 tank 1 heaters to AUTO, and H2 tank 2 heaters to OFF. Over.

00 051533 LMP
Roger. We have that except the last one was H2 fans to OFFE. Is that affirmativer?

00 051549 CDR
We have - The configuration we have now is - Hydrogen heaters: we got 1 AUTO, 2 OFE Oxygen heaters: 1 OFE, 2 AUTO.
And we have all the fans OFE

00051602 CC
This is Houston. Roger. We concur. Out.

00051613 CC
11, this is Houston. We've completed the trunnion zero bias setting. You can retrieve the computer and go to BLOCK.

00051623 CDR
Roger that. Thank you.

00051921 CC
11, this is Houston. With this maneuveting to observe the slingshot, I guess we missed copying your LM/CM DELTA-P reading.
Over.

00 0519 33 CMP
Stand by. We'll give you a «..
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00051935 CC
Roger.

00 0519 47 CMP
Right now, reading 0.2, Bruce.

00051949 CC
Roger. 0.2.
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00052000 CC
Okay, Mike. And could you verify that your waste compartment valve is in VENT, there?

00 052012 CMP
Roger. Waste compartment valve has been in VENT for - oh, I guess, 45 minutes or so.

00052017 CC
Roger. We copy.

00 0520 31 CMP
If we're late in answering you, it's because we'te munching sandwiches.

00 052036 CC
Roger. I wish I could do the same here.

00 0520 40 CMP
No. Don't leave the console!

00052042 CC

Don't worry. I won't.

00 05 20 47 CMP
FLIGHT doesn't like it.

00 0520 54 CMP
How is FLIGHT today?

00 052058 CC
Oh, he's doing quite well.

00 052341 CDR
Houston, 11.

00 0523 44 CC
Go ahead, 11.

00 0523 48 CDR
Down in the control center you might want to join us in wishing Dr. George Mueller a happy birthday.

00052355 CC
Roger. We are standing by for your birthday greetings.

00 0524 05 CDR
I think today is also the birthday of California, and I believe they are 200 years old, and we send them a happy birthday. And I
think it's Dr. Muellet's birthday, also, and I don't think he is that old.

00052425 CC
Roger. We copy. I'm looking back in the viewing room right now. I don't see him back there.

00 0524 33 CDR
He may not be back from the Cape yet.
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00052443 CC
Roger. I believe Dr. Mueller is on his way back from the Cape. We will relay his greetings for you.

00 0524 49 CDR
Thank you.
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00052818 CC
11, this is Houston. Over.

00 05 28 22 LMP
Go ahead, Houston.

00 052824 CC
Roger. At your convenience, we would like to get a waste-water dump to 5 percent remaining. After completion of this one, the
next wastewater dump will be at about GET equal to 25 hours. Over.

00 05 28 42 CMP
Coming on right now.

00 0528 44 CC
Roger.

00 053527 CMP
Houston, Apollo 11. Did you copy out torquing angles?

00 053531 CC

Roger. Leave them on there probably a second, please.

00 05 35 34 CMP
Will do.

00053622 CC
11, this is Houston. We copy the angles, but stand by before you go ahead and use them. Over.

00 053629 CMP
Standing by.

00053633 CC
11, Houston. We request that you read P52, and if the angles come out the same magnitude, go ahead and incorporate them.
Opver.

00 0536 42 CMP
Okay. We'll do that.

00 0536 44 CC
They look a little large right now.

00 0536 47 CMP
Yes. Roll - roll locks a little large, especially, there.

00 0536 50 CC
Roger.

00053731 CC
We're showing a waste-water quantity of about 13 percent on TM now, 11. Over.

00 05 37 43 CMP
Roger. It's off, now
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00053745 CC
Roger. We copy.
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00 0539 32 CMP
Houston, Apollo 11. Torquing angles essentially the same, and we're going to go ahead and torque them now.

00053941 CC
Roger. We concur.

00 0539 43 CMP
Okay.

00054135 CC
Apollo 11, this is Houston. Could you give us a - an AUTO optics check to a third star or a different star from the one you've
been using?

00 05 41 45 CMP
Sure, be glad to. I can go back and do the whole thing and pick different stars.

00054152 CC
I don't think there - there's any need to do that. We'd just like to confirm it with a different star, since that roll angle was a little
larger than we expected.

00 054203 CMP
Okay.

00054325 CC
Apollo 11, Houston. I have a TLI-plus-11-hour PAD when you'te ready to copy.

00 0543 33 LMP
Wait one.

00 0544 17 CMP
Old star number 30 looks like it is right dab smack in the middle of the sextant.

00 05 44 57 CMP
Houston. Roger. Out.

00 054527 LMP
Ready to copy.

00 05 4531 CC
Roger, 11 This is TLI-plus-11-hours. P37 format: 01344 4793, minus 165 04923. Read back. Over.

00 054557 LMP
Roger. 01344 4793, minus 165 04923. Over.

00054607 CC
This is,Houston. Readback correct. Out.

00 0558 35 CDR
Houston, Apollo 11.

00 0558 38 CC
Go ahead, 11.

00 05 58 40 CDR
Roger. Do you have any update for the roll, pitch and yaw angles on the top of page 37 in the flight plan. Or are they still good?
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00 0558 48 CC
That's for the optics calibration?

00 0558 51 CDR
Yes, sir.

00 0558 53 CC

Yes, indeed. I'll give them to you in just a second here.

00055918 CC
Roger, 11. For the optics calibration I've got 346.5 for roll, 345.0 for pitch, and 007.8 for yaw. The pen-and-ink attitude correc-
tions in your book for P23 are good. Over.

00 0559 50 CDR
Okay. Thank you.

00055955 CC
And we're going to hand over to Hawaii in about 5 or 6 seconds, here. We'll have a momentary COMM dropout.

00 06 00 02 CDR
Roger.

00060917 CC

Hello, Apollo 11. Houston. Be advised your friendly White Team has come on for its first shift, and if we can be of service,
don't hesitate to call.

END OF TAPE
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00 06 09 31 CMP
Thank you very much. And we'te about to take our marks, Chatlie, on this P23 optics CAL. I've got it in the sextant now, and
I'm about to split the image and Mark.

00 06 09 42 CC
Roger, Mike. We're watching.

00061923 CC
Hello, Apollo 11. Houston. We have scrubbed the midcourse 1. Over.

00 06 19 30 CMP
Roger. Understand you've scrubbed midcourse 1.

000619 33 CC
Roger.

00062139 CC
Hello, Apollo 11. Houston. We see your middle gimbal angle getting pretty big, Over.

00 06 21 45 CMP
Well, it was, Charlie, but in going from one AUTO maneuver to another, we took over control and have gone around gimbal
lock; and we're about to give control back to the DAP.

0006 21 56 CC

Roger, Mike. We see it increasing now.

00 06 2525 LMP
Hey Charlie.

00 06 25 45 LMP
Houston, Apollo 11.

00 06 25 46 CC
Go ahead, 11. Over.

00 06 25 47 LMP
Hey, maybe you better call Lou and tell him we might be a little bit late for dinner.

00062551 CC
Okay. Sure will. We'd like for you to turn on - the fan on in O2 tank number 2, Buzz. And, 11, did you - on your optics calibra-
tions, did you proceed or recall the program? Over.

00 06 26 08 LMP
We recalled the program.

00062612 CC
Roger.

00 06 26 13 LMP
And O2 fan number 2 is on.

0006 2615 CC
Roger.

00 06 26 42 LMP
Houston, Apollo 11. I've got a CRYO pressure light and a MASTER ALARM. It's reset.
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00062651 CC
Roger. We expected that. That's why we had you turn the fan on. We were getting pretty

Tape 5/2 — Page 35

close to the caution and warning limits. We were trying to prevent that.

00 06 27 00 LMP
Okay.

00 06 34 30 CMP
Houston, Apollo 11.

00 06 3436 CC
Go ahead, 11. Over.

00 06 34 39 CMP
Roger. You're looking at our DELTA-R DELTA-V. It looks like DELTA-R is pretty large, there. We wanted to talk to you about
it before we incorporate it.

00 06 34 44 CC
Stand by, Mike. We don't have anything on our downlink here, I don't think, on the DSKY. Stand by.

00 06 34 50 CMP
Okay. Our NOUN 49 is reading: register 1, plus 08793; register 2, all balls.

00063501 CC
Copy.

00063615 CC
11, Houston. Guidance is looking at the NOUN 40 - 49 stuff. We'll be back with you momentarily. Over.

00 06 36 23 CMP
Okay, Chatlie. Thank you. We'll just hold right here in the program.

00 06 36 26 CC
Roger. We got the downlink now. Over.

00 06 36 27 CMP
Okay.

00 06 36 57 CC
Hello, Apollo 11. Houston. We'd like you to reject the NOUN 49 stuff on the DSKY right now, Mike, and try it again. Over.

00 06 37 01 CMP
Okay. Will do.

00 06 38 46 CMP
Okay, Houston. Apollo 11. Here's another 49 for you. Are you getting it on the downlink?

00 0638 51 CC
Roger. We see it. Stand by.

00064022 CC
Hello, Apollo 11. Houston. We recommend you accept the NOUN 49 display on the DSKY now. Over.

00 06 40 34 CMP
Okay. It looks like an awful big one. We noticed that you'd moved star number 2 to the
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tail end of the listing, and we should be marking first on star 40. Did that have anything to do with it?

00 06 40 47 CC

Negative. We don't believe so, Apollo 11. We think that this is possibly due to some TLI dispersions, and it's probably satisfacto-
ry. So go ahead and accept this. It fits our criteria anyway that if you repeat the mark and you get an equivalent size to go ahead
and accept it. And this is an equivalent size error. Over.

00 06 41 09 CMP
Okay. We'll do it.

0006 41 14 CC
And 11, Houston. Your state vector in the LM slots are - is good. Over.

00 06 41 22 CMP
Roger. Thank you.

00 06 42 55 CMP
Houston, Apollo 11. If you like this, we'll accept it as well.

00064300 CC
Stand by.

00064346 CC
Hello, Apollo 11. Houston. We recommend you accept the NOUN 49. Over.

00 06 43 51 CMP
Okay, Chatlie. Thank you. We'll do that now.

00064353 CC
Thank you.

00 06 44 39 CMP
And we're going to proceed on this one, too, Chatlie.

00 06 44 41 CC
Roger. Copy.

00 06 48 35 CMP
Houston, Apollo 11. Another NOUN 49 for you.

00 06 48 40 CC
Roger. We copy. Stand by.

00064900 CC
Hello, Apollo 11. Houston. We,d like you to recycle and do this one over again. Over.

00 06 49 07 CMP
Okay.

00 06 53 41 LMP
Houston, Apollo 11.

00065343 CC
Go ahead, Apollo 11. Over.

00 06 53 45 LMP
Roger. Why don't you sing out when you think we've done enough battery charging on B.
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00 06 53 50 CC
Roger. Stand by, Buzz. Over.

00 06 5550 CC
Hello, Apollo 11. Houston. We'll be charging battery B up until the sleep period. We'll discontinue charging at that time. Also, at
about 12 25 in the flight plan, we have battery A charge. That has been deleted. Over.

00 06 56 05 LMP
Roger. Understand. We'll charge until the sleep period on B and delete the battery A charge.

00 06 56 10 CC
Affirmative.

00 06 56 17 CMP
And, Houston, Apollo 11. These AUTO optics maneuvers or P23's, AUTO maneuvers, don't seem to be going to the substellar
point. Can you come up with the roll, pitch, and yaw angle for the substellar point on this star? It's our second star.

00065631 CC
Roger. Stand by.

00065721 CC
Hello, Apollo 11. Houston. Your angles in the flight plan we feel are still good, 198.6 130.7, 340.0. Just slightly off than those in
the flight plan. Over.

00 06 57 36 CMP
Okay. We'll try that.

00 06 58 28 CMP
Charlie, state those three angles one more time. I'd like to confirm them before I maneuver.

00 06 58 32 CC
Roger. Roll and pitch are slightly off than what's in the flight plan, 11. Roll is now 198.6, pitch is 1307. Over.

00 06 58 47 CMP
Roger. Roll 198.6, pitch 130.7, and yaw 34000.

00 06 58 55 CC
That's affirmative.

00 07 03 32 CMP
Houston, Apollo 11. I think the problem here is that that attitude just is not too close to the substellar point. I'm having to
maneuver quite a bit; and that's in progress now, so stand by for some marks.

00070345 CC
Roger. We copy it all.

0007 09 24 CC
Hello, Apollo 11. Houston. We've run the angles given in the flight plan for the P23
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attitude through the machines down here, and they come up the same thing every time. We think everything's going correctly,
Mike, and we're wondering if the nonsymmetrical horizon might by giving a problem. Over.

00 07 09 51 CMP
Yes, I'd say - It could be, Charlie. Stand by here. We'll get another mark for you.
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0007 09 55 CC
Okay.

00 07 10 30 CMP
Houston, Apollo 11. NOUN 49 for you.

0007 10 34 CC
Roger. Copy.

00071041 CC
Stand by.

00071105 CC
Hello, Apollo 11. Houston. We recommend you accept the NOUN 49. Continue through your sequence of sightings, and then
we'll analyze the data afterwards. Over.

00 07 11 15 CMP
Okay.

00 07 20 56 CMP
Houston, Apollo 11. Star 40 has just disappeared now in the sextant. Could the trunnion angle 47 - something be a little high?

00072105 CC
Stand by.

00072121 CC
Hello, Apollo 11. Houston. We'd like you to press on to star 44. Over.

00 07 21 26 CMP
Yes. Roger. All right. How many marks have you recorded on star 40?

00072129 CC
Stand by, Mike.

0007 21 32 CMP
Okay.

0007 2145 CC
11, Houston. We copied two good marks. Over.

00 07 21 49 CMP
Okay.

00 07 3300 CMP
Houston, Apollo 11.

00073301 CC
Go ahead. Over.

00 07 33 03 CMP

Roger. Forty-four is just not bright enough for this. There's a reddish glow filling the black area of the sextant, and the star is lost
somewhere in there, and I cannot see it.
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00073317 CC
Roger. Stand by. We'll come up with another star. Over.
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00 07 3321 CMP
Yes. I'd appreciate that.

0007 3348 CC
Hello, Apollo 11. Houston. We'd like you to go on to star 45. Over.

00 07 33 53 CMP
Okay.

00 07 3354 CC
And, Mike, we think these large DELTA-R's, NOUN 49, you're getting is really meaningful since it's been way before TLI since
we had a state vector update; and we think it's normal. Over.

00 07 34 09 CMP
Okay. Could be, Charlie. Some of the early markings, I might not have had precisely the substellar point. I think as time goes by
they've been coming more accurate but old Enif here is just flat invisible.

0007 3421 CC
Roger.

00 07 34 49 CMP
And, Houston, Apollo 11. Understand that the same three gimbal angles you gave me should be valid for star 45 as well. Is that
affirmative?

00 07 34 58 CC
I'm believe that's right. Stand by one. Over.

00 07 3500 CMP
Okay.

00073503 CC
That is negative. Stand by one.

00 07 35 04 CMP
Okay. Because there's quite a difference between the gimbal angles you have and the gimbal angles the program wants, but with
inaccurate state vector, I'm inclined not to believe the program.

00073516 CC
Stand by.

00 07 3531 LMP
Houston, Apollo 11. LMP is back on the line.

00 07 3536 CC
Roger. Copy.

00 07 3540 LMP
Read you five-by.

0007 3542 CC
Roger. Same, Buzz. And, 11, the angles for you are 1978 for roll, 1285 pitch, 3400 yaw.
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00 07 3558 CMP
Okay. Just as a matter of comparison, P23 for this star would like to go to 235.66, 154.31, and 31365. Over.
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00073615 CC
Roger. We copy, 11. We understand that the program can give you almost an infinite combination of angles in P23, and it's not
too unreasonable. If you'll stand by, we'll look at these that we see on the DSKY. Over.

00 07 36 31 CMP
Okay. Then in the meantime I'll just go ahead and maneuver to yours. 197.8, 128.5, and 340.0.

0007 36 38 CC
Roger.

00 07 43 24 CMP
Houston, Apollo 11.

0007 4326 CC
Go ahead. Over.

00 07 43 28 CMP
Okay, Chatlie. If the attitude you gave me on star number 45 - The reticle is off, I'd say, a good 30 degrees in roll, and the star is
not in sight. Over.

0007 4344 CC
Roger. Stand by.

00 07 43 47 CMP
I think something's wrong with those attitudes.

END OF TAPE
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00 07 45 14 CC
Hello, Apollo 11. Houston. I wondered if you have AUTO optics selected. Over.

00 07 4521 CMP
That's affirmative.

00074526 CC
Roger. Looks like to us we need a PROCEED, Mike, to get the sextant pointed at the star. Over.

00 07 4535 CMP
Okay. Stand by.

00 07 46 30 CC

11, Houston. Those shaft and trunnion angles were exactly what we were computing on the ground. Over.

00 07 46 45 CMP
Okay. I'm going to trim up the attitude here and give it another try.

00 07 47 55 CMP
Okay. I have this star loud and clear now, Chatlie, so I might as well do a bunch of marks on this one to get a good horizon
count.

00074803 CC
Roger. Stand by.

00 07 48 10 CMP
It still looks like I'm far from the substellar point. However, I'm off quite a hit in roll.

0007 4818 CC
Roger. We'd like you to mark right where it is now, Mike, and we'd like two sets of matks on this. Over.

00 07 48 28 CMP
Okay. Fine. But the reticle is not parallel to the hotizon. I'd have to move off quite a hit in order to get it patallel to that.

00 07 48 40 CC
Apollo 11, Houston. Our procedures guys are saying that the reticle does not have to be parallel. Over.

00 07 48 51 CMP
Well, then we're not at the substellar point if we're not.

00 07 48 54 CC
Roger.

00 07 51 39 CMP
Houston, you copy that NOUN 49?

0007 5141 CC
Roger. We see it, 11. Stand by.

00075209 CC
Apollo 11, Houston. We would like you to accept this one and every mark thereafter. Over.

0007 5216 CMP
Okay.
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00 07 52 55 CMP
Do you need me to wait in the NOUN 49 display for any length of time?

0007 5301 CC
Negative.

0007 5301 CMP
Okay.

00 07 5429 CMP
Okay, Chatlie. I'll be glad to give you as many of these as you like.

0007 54 34 CC
Roger. We'd like six marks on star 45, Mike, and then we'll probably go back to star 2 again. Stand by. We'll have further word on
that.

00 07 54 43 CMP
Okay.

00 07 5520 CMP
They seem to be getting smaller, Charlie. Are you sure you wouldn't like some more?

00075523 CC
Stand by, Mike.

00 07 5528 CMP
It's no trouble.

00075531 CC
Roger. Stand by. Out.

0007 56 07 CC
Apollo 11, Houston. We'd like you to do two mote on star 45. Over.

00 07 56 14 CMP
Okay.

0007 58 02 CMP
Okay, Chatlie. There's your two more marks. Where do you want to go from here?

0007 58 06 CC
Stand by.

00075821 CC
Hello, Apollo 11, Houston. We'd like you to go back to star number 2 with an attitude as follows: roll 1952, pitch 1239, yaw
3400. Mike, that'll give you a trunnion angle of about 31.4. Over.

00 07 58 45 CMP
Okay. I understand star number 2 and roll 195.2, itch 123.9, and yaw 340.0. Over.

00 07 58 57 CC
That's affirmative.

0007 59 01 CMP
Okay.
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00 08 02 07 CMP
Okay, Chatlie. I'm there, and I've got a trunnion angle of 30.5 degrees. Again, misaligned considerably in roll and I do believe
that's important to getting good marks.

0008 0220 CC
Stand by.
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00 08 02 40 CMP
See, if my reticle's not parallel, then I'm not marking normal to the horizon and I'm not marking at the substellar point. I'm mar-
king off somewhere else.

0008 0250 CC
Stand by one. Over.

00 08 02 52 CMP
Okay.

00080324 CC

Apollo 11, Houston. The ground-computed values for your shaft and trunnion are just what you're getting on the DSKY there,
Mike. The horizon looks cocked off to you - You look like you're off in roll because the angles that we gave you to maneuver to,
to prevent LM reflection from fouling up your optics, we feel like a - You should go ahead and mark on the stars just as is. Over.

00 08 03 53 CMP
Okay.

00 08 04 08 CMP
I'll bet you a cup of coffee on it.

0008 04 14 CC
Copy.

00 08 0508 CMP
VERB - NOUN 49 for you, Chatlie.

00 08 0513 CC
Roger. Stand by.

0008 0545 CC
Apollo 11, Houston. We'd like to accept this one and give us two more and that will be enough. Over.

00 08 0552 CMP
Okay.

0008 0825 CC
Apollo 11, Houston. We see your termination on P23. Thank you very much. Mike, we'll have a - We're trying to work up a story
here for you; we'll be with you momentarily on an explanation of what' s happening,. Over.

00 08 08 38 CMP
Okay, Charlie. It just appears to me that you have to have a reticle tangent to the horizon at the point at which you mark or else
you're not at the substellar point; you're off laterally, and therefore you're measuring a larger trunnion angle than you should.

00 08 08 56 CC

Seems so to me. Our procedures people are working on this, and we'll be back with you momentarily. Over.

0008 09 03 CMP
Thank you, sir.
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00081100 CC
Hello, Apollo 11. Houston. We'd like you to go P00 in ACCEPT. We'll have a PTC REFSMMAT for you momentarily. Over.

0008 11 13 CMP
Roger. Going P00 in ACCEPT.

00081355 CC
Hello, Apollo 11. Houston. We're through with the load. You can go back to BLOCK.

00 08 14 02 CMP
You'te BLOCK. Thank you.

00 08 24 44 CC

Hello, Apollo 11. Houston. We'd like you to do a P52, option 1 preferred, and establish PTC as listed in the flight plan at 12
hours. We'd like you to commence that right now, Mike. And we have some stars recommended for you. For stars 26, 30, and 24,
when you get to attitude 000. Over.

00082519 CDR
Okay, Chatlie. He's off the wick right now. Understand you're ready for us to do a P52, option 1?

0008 2531 CC
11, it's a P52, option 1 preferred. Over.

00 08 25 36 CDR
Roger. And, let's see, that is Spica, Menkent, and what else?

00 08 2543 CC
Roger. Stars - Codes are stars 26, 30, and 24. Over.

00 08 2549 CDR
24. Okay.

00083542 CC
Hello, Apollo 11. Houston. We notice your PROGRAM ALARM, Mike, was due to using these stars in the P23 attitude. If you'll
go to 000, the stars we gave you will work. Over.

00 08 36 02 CMP
Okay. Understand.

00084119 CC
Hello, Apollo 11. Houston. Prior to you starting your P52, we'd like to give you a new CSM state vector. Over.

00 08 4129 CDR
Roger. Wait till we finish the maneuver and we'll give you the DSKY.

00 08 41 37 CC
Roger. We're standing by.

00 08 53 07 CMP
Houston, Apollo 11. The DSKY is yours.

00085312 CC
Apollo 11, Houston. Go ahead. Over.
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00 08 5315 CMP
Roger. The DSKY is yours.

00085329 CC
Roger. Stand by.

00 09 00 59 CC
Hello, Apollo 11. Houston. You can do the VERB 66. The computer is yours, and then the P52, option 1 preferred. Over.

00 09 01 06 CMP
Roger.

00091610 CC
Hello, Apollo 11. Houston. Do you read? Over.

00091811 CC
Hello, Apollo 11. Houston. If you read, this attitude 000 is pretty bad for our COMM. In fact, we've lost all data with you, and
unreadable on the voice. We recommend you do the P52, option 1 preferred ...

00 09 18 25 CMP
.+« nOt a very good attitude at all for COMM, and as soon as we finish our alignment, we'll maneuver it to a different attitude.
Over.

00091834 CC

Roger, 11. We copy. Recommend you go to this P52, option 1 preferred, and then go to PTC attitude. Over. Then we'll get some
COMM. When you get there to PTC attitude, it'll be pitch 90, yaw 0 on the high gain. Over.

END OF TAPE
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0009 21 17 CMP
Houston, Apollo 11. Over.

00092119 CC
Roger, 11. You're about one-by. Go ahead.

00 09 21 38 CC
Apollo 11, Houston. You're about one-by. Go ahead. Over.

00 09 22 40 CMP
Houston, Apollo 11. Over.

00092243 CC
Roger, 11. Read you about four-by. How me? Over.

00 09 22 46 CMP

APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION

You're loud and clear, Chatrlie. We pitched down some to get a better COMM attitude.

00092251 CC

Roger. Did you copy our recommendation on proceeding with the P52, Mike? Over.

00 09 22 58 CMP

Negative. We didn't. I've got that in work. I'm starting on P52.

0009 2301 CC
Roger.

00 09 3556 CMP
Houston, Apollo 11.

0009 3559 CC
Go ahead, 11. Ovet.

0009 36 01 CMP

Rogert. Copy our torquing angles. We're about to torque them.

00093605 CC
Roger. Stand by.

00 09 36 08 CMP

Roger. The reason for delay, Charlie, is that - difficult to find two stars that are not occulted by the LM and also are not in the

midst of a manmade star field up here with dumps.

00093621 CC
Roger. We copy.

00 09 36 38 CC

Hello, Apollo 11. Houston. You can torque the NOUN 93. Over.

00 09 36 44 CMP
Okay.

00 09 40 34 CMP

Okay, Houston. That completes the P52. We verified the third star with Antares, and AUTO optics are pointing at it pretty close-

ly. How do our platform drift angles look so far, Charlie?

00 09 40 46 CC
Stand by.
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0009 40 56 CC
Hello, Apollo 11. Houston. We didn't have a chance to get a good check for you. We're going to run a drift check from this align-
ment until the next one, approximately 12 hours, and we'll have something for you later. Over.

00 09 41 07 CMP
Okay.

0009 41 46 CC
Hello, Apollo 11. Houston. We'd like you to establish your PTC. We recommend you select quads Alfa and Delta. Over.

00 09 42 14 CDR
Roger. Understand. Alfa and Delta quads.

0009 4219 CC
That's affirmative.

0009 5253 CC
Hello, Apollo 11. Houston. Would you verify that the ATTITUDE SET switch is in GDC? Over.

00 09 5306 CDR
The SET switch. Stand by one, Charlie.

00095309 CC
Roger.

00095311 CDR

It is now.

00095314 CC
Roger. It was on IMU.

0009 5317 CDR
That's affirmative.

00095319 CC
Roger. Thank you.

0010 0329 LMP
Houston, Apollo 11. How many miles out do you have us now?

00100334 CC
We have you - Stand by, Buzz. Roughly about 50,000. Stand by.

0010 03 41 LMP
It's a beautiful sight.

0010 03 46 CDR
Chatlie, on that PTC, we're just waiting our 20 minutes here for all thruster activity to damp out. You might let us know how tha-
t's coming.

00 10 03 54 CC
Roger. Will do. We have you about 48,000 miles now.

00 10 03 58 LMP
Thank you.

00 10 0533 LMP
Houston, Apollo 11. We still have our oxygen fan on for tank 2. Is that what you want?
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0010 0540 CC
Stand by.
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00 10 05 45 T.MP
Hey, Chatlie, I can see the snow on the mountains out in California, and it looks like LA doesn't have much of a smog problem
today.

0010 0557 CC
Roger, Buzz. Copy. Looks like there's a good view out there then.

0010 06 00 CC
And, Apollo 11, Houston. We'd like you to keep the O2 fan on. It will give you an ECS configuration prior to sleep. Over.

00 10 06 14 LMP
Okay. Thanks.

00 10 06 46 LMP
Chatlie, with the monocular, I can discern a definite green cast to the San Fernando Valley.

0010 06 56 CC
Roger.

00 10 07 00 CC
How's Baja California look, Buzz?

00 10 07 07 LMP
Well, it's got some clouds up and down it, and there's a pretty good circulation system a couple of hundred miles off the west
coast of California.

00100721 CC
Roger. 11, we'd like you to close the waste storage vent valve right now.

00 10 07 28 CMP
Okay.

00 10 07 49 CMP

Waste storage vent valves closed.

00100751 CC
Copy.

0010 08 51 CC
Hello, Apollo 1l. Houston. We'd like - The rates are looking pretty good right now on the PTC, but we'd like you to continue hol-
ding. Over.

0010 09 01 CMP
Okay. Fine.

00102028 CC
Hello, Apollo 11. Houston. Your rates look really great, now. You can start your PTC.

00 10 20 33 CMP
Okay. Thanks, Charlie.

00102151 CDR
Houston, you read 11?
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00102153 CC
Roger. Go ahead, 11. Over.

Tape 7/4 — ©Page 49

00 10 21 56 CDR
Roger. If you'd like to delay PTC after - for 10 minutes or so, we can shoot you some TV of a seven-cights earth. That's - We'll
leave that up to you,

00102212 CC
Roger. Stand by.

00102250 CC

Hello, Apollo 11. Houston. We'll have our answer for you on the TV in about 1 minute. Over.

0010 2556 CC
Apollo 11, Houston. We're ready at Goldstone for the TV. It'll be recorded at Goldstone and then replayed back over here, Neil,
any time you want to turn her on, we're ready. Over.

00 10 26 14 CDR
Okay. It'll take us about 5 minutes to get rigged.

00102616 CC
Roger.

00102631 CC
Apollo 11, Houston. Could you verify the reading on your O2 flow indicator? Over.

00 10 26 45 LMP
We're still on 0.2. We just inadvertently touched the RAPID REPRESS button. That made a temporary glitch in the flow.

00 10 26 55 CC
Roger. During that glitch there, did it go almost a peg high? Over.

001027 05 LMP
I'd believe that.

0010 27 14 CC
Apollo 11, Houston. Could you tell us if the O2 flow indicator was pegged high prior to closing the waste storage vent valve?
Over.

00 1027 26 LMP
No, it was not.

00102729 CC
Roger. Thank you.

00103059 CC
Hello, Apollo 11. Houston. While ago we tracked into the scan limits and disabled the AUTO drive on the high gain. We'd like
you to position the antenna at pitch 30, yaw 270, go to REACQ and that will give us narrow beamwidth. Over.

00103127 CDR
That yaw 270 and pitch 3 - What was the pitch?

00103132 CC
Pitch 30, Neil.

00 10 31 35 CDR
Okay. I think we've got you.
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00 10 31 44 CC
Roger. We've got a good signal there. Thank you much.

0010 3224 CDR

Okay, Houston. We are sending picture of Earth down right now, so you can - Let us know if they're receiving at Coldstone.

00103236 CC
Roger, 11. Goldstone is receiving the TV. Stand by. We'll let you know on the quality. Over.

00103334 CC
Hello, Apollo 11. Houston. Goldstone says that the TV looks great. Over.

0010 33 44 CDR
Roger. We're zooming in on the Earth now.

00103354 CC
Hello, Apollo 11. Houston. Did you copy? Over.

00 10 34 00 CDR
Roger. We copied, Chatlie.

001034 04 CC

Roger. Your transmissions the last couple of times have been about two-by. Over.

00 10 34 10 CDR

Okay. How do you read me now?

00103411 CC
Roger. You're five-by now.

00 10 34 12 CDR
Okay. We're zooming the lens on in until it will just about fill the monitor.

00103420 CC
Roger.

00 10 34 35 CDR

Okay. It's in full zoom, now.

0010 3440 CC
Copy, 11.

00 10 34 43 CDR
And how about the f-stop? Is 22 going to be accurate?

00103449 CC
Stand by. We'll get with the Goldstone TV guy. We don't have anything here at Houston. Stand by.

00 10 34 55 CDR
It looks good on the monitor, as far as the f-stop goes. Therefore, we just assumed it's okay at Goldstone.

00103526 CC

Hello, Apollo 11. Houston. Goldstone says it - TV looks really great, five-by; we don't - The AGC looks like it's working fine.
The £:22 is good; we have no real white spots. They're real pleased with it. Over.
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00 10 3542 CDR
Okay. You just cut out, Chatlie. We understand that it's looking great. We'll leave it the way it is and wait for you to come back
on.

00103551 CC
Roger. How do you read me now? Over.

00 10 3554 CDR
Five-by.

00103555 CC
Okay. My comments were - My comments were from Goldstone that they see no white spots as we saw in 10. Looks like the
AGC's working real well. The £:22 looks good. Ovet.

00 10 36 08 CDR
Okay. Very good. Well, we shut out the Sun coming in from the other windows into the spacecraft, so it's looking through a - the
number 1 window, and there isn't any reflected light now. So, it ought to be a pretty good picture.

00103624 CC
Roger.

00103705 CC
Hello, Apollo 11. Houston. We'd like you to keep the TV on for about 10 minutes ot so, so we can get come good compatison
on the camera. You can do anything your heart desires on the TV: intetior, exterior, pan in and out, anything you'd like. Over.

00 10 37 46 CC
11, Houston. Over.

00 10 38 05 CMP
Houston, Apollo 11. Over.

001038 06 CC
Roger. Go ahead. Over.

00 10 38 09 CMP
Charlie, I'm sorry; you keep cutting out. We heard up to "you can do anything," and then after that we didn't hear anything, and
we knew that wasn't right anyhow because we can't. But what do you want us to do?

00103821 CC

Roger. We'll check this uplink on our voice. That transmission on the TV was - We'd like to get about 10 minutes worth of signal
at Goldstone so we can look at the camera quality back here at Houston for about 10 minutes or so when they patch it back into
us. What we were saying was that you can go interior or exterior on the camera. On the exterior shots, we'd like to look - -

00 10 38 47 CMP
You cut out again.
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00103848 CC
Stand by.

00 10 38 55 CMP
Start over with, "we were saying,"

00 10 39 36 CMP
Okay, Houston. You suppose you could turn the Earth a little bit so we can get a little bit more than just water?
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00103945 CC
Roger, 11. T don't think we got much control over that. Looks like you'll have to settle for the water.

00104001 CC
11, Houston. We're going to change - thinking about changing our voice uplink to another site. If you'll stand by, we'll see if we
can improve the quality. Over.

001040 11 CMP
Okay, Charlie.

00 10 40 12 CDR
We'll stand by for your call.

0010 40 48 CC
Apollo 11, Houston. We'll try once mote on this TV request. We'd like 10 minutes worth of TV. And we'd like a narrative, if you
could give us one, on the exterior shots. You could also - we also suggest you might try the - an interior position. Over.

00 10 41 10 CDR

Roger. We're seeing the center of the Earth as viewed from the spacecraft in the eastern Pacific Ocean. We have not been able to
visually pick up the Hawaiian Island chain, but we can clearly see the western coast of North America. The United States, the
San Joaquin Valley, the High Sierras, Baja California, and Mexico down as far as Acapulco, and the Yucatan Peninsula; and you
can see on through Central America to the northern coast of South America, Venezuela, and Colombia. I'm not sure you'll be
able to see all that on your screen down there ...

00104204 CC
Roger, Neil. We just wanted a narrative such that we can - When we get the playback, we can sort of correlate what we're seeing.
Thank you very much.

00104219 CMP
I haven't seen anything but the DSKY so far.

00104223 CC
Looks like they'te hogging the window.

0010 4229 CDR
You're right.
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00 10 46 58 CC
Hello, Apollo 11. Houston. On your CRYO0's, we'd like at this time for you to place all four CRYO heaters to AUTO and turn off
all four CRYO fans. Over.

00 10 47 15 LMP
Okay. All four CRYO heaters are AUTO. And all four CRYO fans are off . ...

00 10 4725 CC
Roger. That's going to be your sleep configuration.

0010 4729 LMP
Okay.

00 10 47 30 CC
And, Buzz, we'll be terminating the battery charge in about a half hour.

00 10 47 35 LMP
Roger.
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00 104758 CC

Hello, Apollo 11. Houston. You can terminate the TV at your convenience. We've got enough take. And you can start PTC at
your convenience. The rates look super for starting up. Over.

0010 48 14 CDR
Roger, Charlie

END OF TAPE
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00105732 CC
Apollo 11, Houston. We have a flight plan update for you and some P37 block data, if you're ready to copy. Over.

0010 57 41 CDR
Stand by.

0010 58 19 CDR
Okay, Houston. PTC is started now; looks good to us, and we'll be ready to copy in a minute ot two.

0010 58 24 CC
Roger. Copy, 11.

00 10 58 59 LMP
Houston, Apollo 11. Ready to copy the flight plan update and P37.

001059 04 CC
Roger. Stand by one, Buzz.

00105921 CC
Apollo 11, Houston. Coming at you with the P37 block data. Over.

00 10 59 28 LMP
Okay.

00105929 CC
Roger. 027 44 5363, minus 165 073 14 037 44 8016, minus 165 072 46; GETI 046 44 6141, minus 165 097 03 055 44 8209,
minus 165 096 42. Ready for your readback. Over.

00110101 LMP
Roger. 027 44 5363, minus 165 073 14 037 44 8016, minus 165 072 46 046 44 6141, minus 165 097 03 055 44 8209, minus 165
096 42. Over.

001101 34 CC

Roger, 11. That was a good readback. That was the block data scheduled for 12 hours. We'd like to just say that on a flight plan
update here, just to remind you of some things, and you can do them at your convenience amd then go to sleep eatly if you'd
like. We don't have anything else planned, but we'd like to just remind you on the filter change, the O2 fuel cell purge. And we'd
like a LM/CM DELTA-P and accomplish the presleep checklist.

0011 02 34 CDR
Okay. We've completed the filter change, and we'll get started on the fuel cell purge, and stand by for the LM/CM DELTA-P.

00110242 CC
Roger, 11. Would you hold off on the fuel cell purge? EECOMM is saying we might not have to do that. Over.

00 11 02 51 CDR
Okay.

Tape 8/2

0011 03 05 CMP
Charlie, the LM/CM DELTA-P is 0.5.
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00110317 CC
Copy. 0.5. Out.
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00110310 CC
Hello, Apollo 11. Houston. We've just decided to delete the O2 fuel cell purge. Over.

00 11 03 56 CDR
Roger. Delete the O2 fuel cell purge.

00110621 CC

Hello, Apollo 11. Houston. We've been noting some funnies on the O2 flow indicator transducer. We've kind of got a suspicion
that the transducer - We expected to see an O2 flow pegged high with the waste stowage vent to VENT. It was not. We also
noted some funny indications when you closed the waste stowage vent valve. We're going to continue to take a look at this
through the night, and we'll be with you in the morning with an assessment of the problem. Also, we'd like to ask specifically,
when you place the waste stowage vent valve to VENT, does the detent - correction - Does the arrow line up with the detent?
Over.

00 11 07 18 CMP
Stand by one, Charlie. We'll give you something on the detent.

00110721 CC
Roger.

0011 07 28 CMP
Right now it's at CLOSED, and I lined up with CLOSED before I was at VENT; and best I can recall, it was quite accurately
lined up with VENT. Would you like me to go to VENT again momentarily and see where it lines up?

00110742 CC
That's negative. That question's answered. Thank you much.

00 11 07 46 CMP
Okay.

00110952 CC
Hello, Apollo 11. Houston. We have an S-band configuration for you. Over.

00 11 10 00 LMP
Roger. Go ahead.

00111002 CC
Roget, Buzz. We'd like you to place the S-band antenna OMNI A switch to the Bravo position. S-band antenna OMNI switch to
the OMNI position, the high gain track to MANUAL, and the high gain angles will be yaw 270, pitch minus 50. Over.

0011 10 27 LMP
Roger. Understand. OMNI to Baker and OMNI, MANUAL. And the angles are yaw 270, pitch minus 50, and was that narrow or
wide? Over.
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00111047 CC
Stand by. Roger. We'd like it in WIDE, and you can set that configuration up now. Over.

00111056 LMP
It's in work.

00111304 CC
Hello, Apollo 11. Houston. You can terminate battery Bravo charge, and we'd like a crew status report. We're about to tell you
good night. Over.

00111314 CDR
Roger. Stand by.
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001118 08 CDR
Houston, Apollo 11. The battery charging is complete, and the crew status report is as follows: radiation, CDR 11002, CMP
10002, LMP 09003; negative medication; fit as a fiddle. Over.

00111833 CC
Roger. Copy, 11. Thank you much. We'd like to ask one question. Have you tried the gas separator on the water? How is that
working? Over.

001118 45 CDR
Yes. Mike's got a couple of comments cn that.

0011 1849 CMP

It's working good so far, Charlie. We've got one installed on the water gun and the other one installed on the spigot down in the
LEB, and we - mention one problem with them is that they leak at the junction between the food bag and the water filter.
However, with that exception, they seem to be working pretty good. We were getting some gas through initially, and I think that
was just getting the system purged out to begin with; and the last tubeful we poured was almost free of bubbles. Over.

00111931 CC

Roger. Sounds good. We'll check in on that problem with the SPAN guys and let you know in the morning,. If you have to call us
tonight, we'd like you to do it on DOWNVOICE BACKUP. We're configuring the MSEN for that mode; and as far as we can
see, you're cleared for some z's. Over.

0011 19 53 CMP
Okay. Maybe we'll get around to lunch.

00111957 CC
How about a peanut butter and jelly?

END OF TAPE
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0012 36 34 CC
Hello, Apollo 11. Houston. Hope you aren't - we aten't disturbing you. We'd like you to terminate the NOUN 65 now. Over.

00 12 36 43 CMP

Roger.

001246 00 CC
Apollo 11, Houston. Over.

0012 46 05 LMP
Houston, Apollo 11 ...

00124608 CC
Roger, Buzz. When you stopped - or, correction - When you terminated the NOUN 065, it appears to us, you get a VERB 46
which collapsed the deadband back to 0.5. We're okay as long as you do not turn on any AUTO RCS SELECT switches. Over.

00 12 46 30 LMP
Okay. I thought that was a - better way to clear the DSKY but evidently it isn't. Roger.

00 12 46 36 CC
Roger. VERB 34 would have been a better procedure.

00 12 46 41 LMP
Yes. Thank you.

END OF TAPE
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00225015 CC
Apollo 11, Apollo 11, this is Houston. Over.

00225021 CDR
Good morning, Houston. Apollo 11.

00225024 CC
Roger, Apollo 11. Good morning.

00225032 CC
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When you're ready to copy, 11, I've got a couple of small flight plan updates and your consumables update, and the morning

news, I guess. Over.

00 22 5155 LMP
Apollo 11. ...

00225158 CC
Go ahead, 11.
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00225202 LMP
Roger. Standing by for your updates. Over.

00225210 CC

Okay, 11. This is Houston. At time approximately 22 30 in the flight plan, in your postsleep checklist, and in all other postsleep
checklists, we'd like you to delete the statement that says "AUTO RCS JET SELECT, 16 to ON," and what we'te doing here is

picking this up in the procedure for exiting PTC that's in your CSM checklist. And in the CSM checklist on page Foxtrot 9-8: if
you want to turn to that, we'd like to change the order of the steps in that. Over.

00225313 LMP
Stand by.

00 22 53 37 LMP
Okay. Page I 9-8. Go ahead.

00225340 CC

Okay. Right now it reads, "To exit G&N PTC," then you've got a pen-and-ink change that says, "AUTO RCS SELECT, 12
MAIN A and B." And you come down to the printed step 1. We'd like to take and move the "TAUTO RCS SELECT, 12 MAIN A
and B" down to be the second step, so the procedure would read, "Step 1, MANUAL ATTITUDE 3, ACCEL COMMAND;
Step 2 AUTO RCS SELECT, 12 MAIN A B." Step 3 would be, "Verify DAP load," and so on. Over.

0022 5416 LMP
Roger. I copy. Is that AUTO RCS SELECT, 12 MAIN A, MAIN B to be the ...

00225425 CC
Roger. It should be the second step in that procedure. At time 22 40, or when you get to it, we'd like to commence a charge on
battery A. And at time 24 10, we have an updated attitude for your P52 and optics calibration. Over.

00225506 LMP
Okay. 24 10. Go ahead.

Tape 15/2

00225509 CC
Roger. P52 and optics calibration attitude: roll 330.5, pitch 086.3, yaw 000.0. The nominal attitude that's pen-and-inked in for the
P23 is still good. At time 25 30, approximately, after you complete P23, we're requesting a waste-water dump down to a nominal
25 percent. Over.

Page 64

00225648 CC
Apollo 11, this is Houston. Did you copy the attitudes and the waste-water dump? Over.

00 22 56 59 LMP
Roger, Bruce. ...

00225714 CC
11, this is Houston. We're not reading you at the present time. You're way down in the noise level. Stand by, please.

0022 5723 LMP
Okay. Standing by.

00225904 CC
Apollo 11, this is Houston. How do you read? Over.

00225910 CMP
Roger, Houston. Apollo 11. Loud and clear. How me?

00225912 CC
Okay. Beautiful. Did you copy the attitudes for the P52 and the waste-water dump? Over.
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00225920 CMP

Roger. Okay. We note the battery charge as soon as we get around to it, and the attitude for the P52 optics CAL: roll 330.5, pitch
0806.3, and yaw all zeros. The attitude for the P23 as in the flight plan is okay; and I copy your battery charge. Crew status report
as follows. Sleep CDR 7, CMP 7, LMP 5.5. And we've completed the postsleep checklist. Standing by for a consumable update.
Over.

00230004 CC

Roger. We're requesting a waste-water dump at GET 25 30 down to a nominal 25 percent, and here we go with the consumables
update. At GET of 22 hours, RCS total is minus 3.5 percent. Alfa minus 3.5 percent, Bravo minus 1.5 percent, Charlie minus 5.0
percent, minus 4.0 percent, H2 minus 2 pounds, O2 minus 4 pounds. Over.

0023 O0 59 CMP
Okay. Stand by.

002301 08 CMP
I copied those consumables, and I'll read you back our RCS quantities. We got 86 percent in Alfa, 87 in Bravo, 88 in Charlie, and
90 in Delta. Overt.
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00230137 CC
Roger. I copy.

00230146 CC
And did you copy the waste-water request?

00230150 CMP
Roger. Waste water at - and we got the time on that, and it will be down to 25 percent.

00230156 CC
Okay.

00 23 06 45 LMP
Houston, 11.

00230651 CC
Apollo 11, this is Houston. Over.

00230655 CMP

Roger. We've started charging battery A, and voltage started off a lot higher than I expected. It was just a little bit shy of 40. It
looks like it's dropping down some now, the battery charge holder. Seemed to me yesterday when we were doing this on battery
C, it started out initially, and it went lower, the battery charge holder. Over.

00230720 CC
Roger. Stand by a second, and I'll get some reading on that.

00230729 CMP
On charging battery A: now, it's at about 393 and - oh, about 1.5 amps. Looks like it's gradually increasing in the ...

00230742 CC
Roget. On our CM,.we're showing you at 39.11, and your current's about what you reported.

002307 51 CMP
Okay. I guess you're happy, then.

00230758 CC
I think we're losing you in the noise again, 11. Stand by.
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00231033 CC
Apollo 11, this is Houston. Over.

00231039 CMP
Houston, Apollo 11. Go ahead.

00231041 CC

Roger, 11. On your battery charging question, we feel that it's probably a difference between individual batteries; and it does
seem to have gone away as sort of a startup transient here. Other factors that might conceivably have an influence on it would be
battery temperature, things of this sort. EECOMM seems to feel that it's operating within the normal design limits. Over.

00231112 CMP
All right. Very good. Thank you.

00231114 CC
Okay.
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00231409 CC
11, this is Houston. If you are interested in the morning news, I have a summary here from PAO. Over.

00231420 CDR
Okay. We're all listening.

00231423 CC

Okay. From Jodrell Bank, England, via AP: Britain's big Jodrell Bank radio telescope stopped receiving signals from the Soviet
Union's unmanned Moon shot at 5:49 EDT today. A spokesman said that it appeared the Luna 15 space ship "had gone beyond
the Moon." Another Quote: "We don't think it has landed," said a spokesman for Sir Bernard Lovell, Director of the
Observatory. Washington UPI: Vice President Spiro T. Agnew has called for putting a man on Mars by the year 2000, but
Democratic leaders replied that priority must go to needs on Earth. Agnew, ranking government official at the Apollo 11 blastoff
Wednesday, apparently was speaking for himself and not necessarily for the Nixon administration when he said, "We should, in
my judgment, put a man on Mars by the end of this century." Laredo, Texas, AP: Immigration officials in Nuevo Laredo
announced Wednesday that hippies will be refused tourist cards to enter Mexico unless they take a bath and get haircuts. Huberto
Cazaras, Chief of Mexican Immigration in Nuevo Laredo, said authorities in Mexico City, Acapulco, and other popular tourist
spots have registered complaints about the hippies. By United Press International: Initial reaction to President Nixon's granting
of a holiday Monday to Federal employees so they can observe a national day of participation in the Apollo 11 Moon landing
mission mostly was one of surprise. Rodney Bidner, Associated Press, London AP: Europe is Moon struck by the Apollo 11
mission. Newspapers throughout the continent fill their pages with pictures of the Saturn V rocket blasting off to forge Earth's
first link with its natural satellite. And the headline writers taxed their imagination for words to hail the feat. "The greatest adven-
ture in the history of humanity has started," declared the French newspaper Le Figaro, which devoted four pages to reports from
Cape Kennedy and diagrams of the mission. The tabloid Paris Jour proclaimed, "The whole word tells them bravo." The
Communists daily L'Humanite led with the launch picture and devoted its entire back page to an enthusiastic Moon report des-
cribing the countdown and launch, the astronauts' wives and families, and backgrounding lunar activities.

Tape 15/5 Page 67

Hempstead, New York: Joe Namath officially reported to the New York Jets training camp at Hofstra University Wednesday fol-
lowing a closed door meeting with his teammates over his differences with pro football Commissioner Peter Rozelle. London
UPL: The House of Lords was assured Wednesday that a midget American submarine would not "damage or assault" the Loch
Ness monster. Lord Nomay said he wanted to be sure anyone operating a submarine in the Loch "would not subject any creatu-
res that might inhabit it to damage or assault." He asked that the submarine's plan to take a tissue sample with a retrievable dart
from any monster it finds can be done without damage and disturbance. He was told it was impossible to say if the 1876 Cruelty
to Animals Act would be violated unless and until the monster found. Over.
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00231807 CDR
Roger. Thank you, Bruce. Another thing on that number 2 item, we all ... before we left, and we hope we get a chance to see
him another time. Over.

00231827 CC
Roger. And I understand he was down there and really enjoyed watching the launch. We all think it was pretty magnificent, and
you all are doing great job up there.

00231840 CDR
Thank you.

END OF TAPE
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00235703 CC
Apollo 11, this is Houston. Over.

00235708 CDR
Roger. Go ahead, Houston.

00 23 5710 CC

Roger. Mike, we've got some comments on petformance of P23 for today if you've got a minute to talk.

00235720 CDR
He's all ears.

00 23 5722 CMP
Yes. Go ahead.

00235725 CC

Okay. For today, we'd like you on P23 to make a trunnion bias determination, prior to P23 sightings as called out in procedutes,
and also one afterwards. Our intent here is to check out the possibility that some sort of thermal effect may be giving you errors
in the angular read-out in the sextant. The bias that you get beforehand should be incorporated, that is a PROCEED on NOUN
87 after you get two consecutive measurements equal to within 0.003 degrees. And, of course, move the trunnion off a couple of
degrees between the measurements. The Earth should be a lot smaller in your field of view today. I'm , sure you're a lot more
qualified to tell us about that than we ate, but to ensure that you're getting a good angle measurement between the star and the
Earth horizon, the sextant M-line, which is the line that runs through the two hash marks and is perpendicular to the R-line,
should be parallel to the Earth horizon at the substellar point. And then the actual superimposition of the star upon the horizon
can be made at any point in the field of view of the sextant: above, below, or on the M-line. We recommend the marks be made
as rapidly as possible after AUT'O maneuver. If you feel that the amount of time between the AUTO maneuver and the time you
get ready to mark is excessive, ot that you don't like that AUTO maneuver attitude when you get ready to mark, of course, you
can use 2 VERB 94 - VERB 94 to get you back to the flashing 51 position to redo the AUTO maneuvers. Over.

00235941 CMP
Roger. Stand by one. We're going to stop PTC, and then we'll talk about this P23.

00235949 CC
Okay.

01 00 0210 CMP
Houston, Apollo 11.

Tape 16/2

01000211 CC
Go ahead, 11.

Page 69

01000213 CMP

Okay. We're stopping PTC now and maneuvering to our P52 and optics CAL attitude. In regard to that P23, what I was trying to
tell you yesterday was about that. The M-line is not anywhere parallel to the horizon at the roll, pitch, and yaw which you gave
me to go to for the substellar point, and I was trying to maneuver off to get it parallel to the horizon when you all said that was
not necessary.

01000247 CC
Roger, 11. T guess in keeping the cups of coffee score, why you get that one.

010002 57 CMP

Well - Okay - Well, this morning, let's just see how close it comes to being parallel to the M-line. Before we started marking for
the first time, it appeared that the computation of - of those three angles was somewhat off, and that I was wasting a lot of gas
by going to those three angles and then having to make large attitude changes after that to get the M-line parallel. In some cases
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it appeared to be just an accepted attitude required, and you all said that it wasn't needed. So I was marking in some cases with
the M-line not parallel. I thought perhaps you had some processor for computing that offset and making sense out of that data,
but as far as I know, we've got to have the M-line parallel to the horizon.

01000349 CC

Roger, 11. We don't have that capability. We do require that the M-line be parallel to the hotizon in order to get a good mark. We
feel that possibly the - the state vector information that you were using for your maneuver basis yesterday may have needed to be
updated a little. And if you'll standby a second, we'll give you an evaluation of what we feel you'll get today by the AUTO
maneuver.

0100 0425 CMP
Okay.

01 00 10 56 CMP
Houston, Apollo 11. Over.

01001101 CC
Go ahead, 11.

01001103 CMP
Roger. I'm getting ready to do an O2 Fuel cell purge. Do you have any particulars on this? And I assume you want these one at a
time, or can I triple up? Over.
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01001113 CC

We'd like them one at a time, and stand by. I don't think we have any sequence. You can do them in any order you want.

01001123 CMP
Okay.

01001126 CC
And we're watching you on TM down here.

01001503 CMP
Houston, Apollo 11. You want to look at these NOUN 93's before I proceed on?

01001511 CC
Yes, please. Stand by a second.

0100 1514 CMP
Okay.

01001612 CC
11, this is Houston. On our TM, here, we're only seeing values in two registers. Can you read us out the contents of register 3,
please?

01 001622 CMP
Register 3: minus three balls 24.

01001625 CC
Roger. Minus three balls 24. And you can go ahead and proceed.

010016 36 CMP
Okay. Proceeding at this time.

010016 58 CC
11, Houston. After you've completed P52, we'd like to uplink you a new state vector so we can start out clean on this P23. Over.
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01001709 CDR
Okay.

01001722 CMP
Houston, are you observing the higher O2 flow on fuel cell 3?

010017 34 CDR
Houston, Apollo 11. It's triggered the MASTER ALARM three times, now. There goes number 4. It goes up to about 1.4, then
oscillates back down to about 1.1. Over.

01001750 CC
Roger. We saw them 1.3 now on TM. Stand by a second.

01 0018 01 CMP
And we're in P00, now, for a state vector.

01001806 CC
Roger. Give us ACCEPT, please.

01001813 CMP
Roger. Done.

01001841 CC
11, Houston. On your O2 flow, fuel cell 3: apparently it was flowing a little higher than the other two during purge, but the flow
rate is acceptable. Over.
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010018 56 CMP
Roger, It seems to be flowing a little bit more, and actually putting out more current than the other two, also. Over.

01001905 CC
Roger. We copy.

01001951 CC
11, this is Houston. We've completed the uplink; the computer is yours; you can go back to BLOCK.

01001959 CMP
Okay. Thank you.

01 002031 CC
Go ahead, 11.

01 00 20 47 CDR
Houston, 11. I don't believe we wete calling you right then,

01 002055 CC
Roger. Out.

01 002353 CMP
Houston, Apollo 11.

01002356 CC
Apollo 11, this is Houston. Go ahead.

01 00 24 00 CMP
Roger. I'm in a good attitude here to do - I have in the sextant this last P52 star, star 37. Is that all right for the optics calibration
to save some gas, or do you want to go over to star 40?
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01002423 CC
Star 37 will be fine for the optics calibration. And we haven't noticed a VERB 606, yet, after our state vector uplink. Over.

01 00 24 33 CMP
Okay.

01002437 CC

When you move into P23, we recommend that you use the CMC-computed angles for your AUTO maneuver and see how that
works out. If it doesn't bring you up with the M-line parallel to the horizon to the substellar point, we will see if we can get you
some ground-computed angles. I guess the big thing here is to make sure that the M-line is parallel to substellar points so we can
get a good angular measurement. Over.

01 00 25 06 CMP
Yes. I believe.

01002508 CC
Roger. Over.

01 0029 25 CMP
Houston, Apollo 11. Marking on this star, I get a NOUN 87 twice in a row of five balls, so that's sufficient for a count.

01002933 CC

That's certainly very sufficient.
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01 0029 40 CMP
Okay. Now I want to go to P00, and I am going to take your three angles and do a verify of 49 maneuver to your substellar
point. Okay?

01002953 CC
Okay. We recommend that for the first star, if we gave you a new state vector, we'd like to try the CMC-computed angles for
your AUTO maneuver.

01 00 30 07 CMP
Okay.

01 003018 CC
And have you hit PROCEED on this display to enter the zero?

0100 3023 CMP
Not yet.

01003024 CC
Okay.

01 00 30 54 CC

11, Houston. Over the past 2 hours we have seen a slight continuing increase in partial pressure Of CO2. Have you in fact chan-
ged the CO2 canister yet this morning? We don't need to do it right now; we'd just like to confirm it on our instrumentation - is
in good shape. Over.

01003113 CMP
No. We haven't changed any canisters this morning.

01003119 CC
Okay. Then you can plan on accomplishing that after P23 is over and you've got the LEB clear.

01 00 31 22 CMP
All right.
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01 00 31 57 CMP
Houston, Apollo 11. We're in process of maneuvering to P23 in desired attitude. It likes roll 8.37, pitch 61.33, and yaw 339.87.
Over.

01003213 CC
Roger. We copy. And that is for star 012

01 003219 CMP
Star 01, right near the horizon. Code 110.

01003222 CC
Roger.

01 00 41 07 CMP
Houston, Apollo 11. On this star, the AUTO maneuver works just fine. I am right at the substellar point. Everything looks beau-
tiful except there is no star in sight. It is just not visible.

01 004120 CC
Roger. Is this for star 01?

01 00 41 23 CMP
That's correct.
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01004129 CC

You are not getting any reflections or anything like that that would obscure your vision, are you?

01 00 41 40 CMP

Well, of course, the Earth is pretty bright, and the black sky, instead of being black, has sort of a rosy glow to it. The star, unless
it is a very bright one, is probably lost somewhere in that glow, but it is just not visible. I maneuvered the reticle considerably
above the horizon to make sure that the star is not lost in the brightness below the horizon. However, even when I get the reticle
considerably above the horizon so the star should be seen against the black background, it still is not visible.

01004216 CC
Roger. We copy. Standby a minute, please.

01 00 4247 CC
11, this is Houston. Can you read us the shaft and trunnion angle off the counters?

01 00 42 55 CMP
Yes. I will be glad to. Shaft 331.2 and trunnion 35.85.

01004304 CC
Roger. Thank you.

01 00 45 35 CMP

It's really a fantastic sight through that sextant. A minute ago, during that AUTO maneuver, the reticle swept across the
Mediterranean. You could see all of North Africa, absolutely clear; all of Portugal, Spain, southern France; all of Italy, absolutely
clear. Just a beautiful sight.

01 00 4554 CC
Roger. We all envy you the view up there.

01 00 4559 CMP
But still no star.

01 004719 CC
11, this is Houston. Over.
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01004723 CMP
Roger. Go ahead, Bruce.

01004725 CC
On our ground computers we confirm the shaft and trunnion angle that you have as being pointed at the star. However, it looks
as though that shaft and trunnion angle is also pointing into the structure of the LM, so that while you will be getting the Earth's

horizon, the star ... is obscured by the LM. We recommend an AUTO maneuver to the attitudes pen-and-inked into the flight
plan. Roll 1772, pitch 2982 and yaw 330.0. Over.
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01 00 48 04 CMP
Okay. Fine. Let ts try that.

01 005359 SC

END OF TAPE

73



APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION (GOSS NET 1)

Tape 17/1 — Page 75

01010654 CC
11, this is Houston. While you'te maneuvering, could we get a LM/CM DELTA-P reading from you? Over.

01010701 CMP
Roger. Just a tad under 1, Bruce, 0.95.

01010705 CC
Roger. 0.95.

01011114 CC
Apollo 11, Houston.

01011117 CMP
Go ahead.

01011121 CC
Is the Commander aboard?

010111 36 CDR
This is the Commander.

01011139 CC
I was a little wortied. This is the backup Commander still standing by. You haven't given me the word yet. Are you GO?

01011148 CDR

You've lost your chance to take this one, Jim.

01011153 CC
Okay. I concede.

0101 1336 CMP
Houston, Apollo 11.

01011341 CC
Go ahead, 11.

01011343 CMP
Okay. Our maneuver is complete, and at this attitude the M-line is exactly 90 degrees out of phase. It is exactly pointed along the
vector toward the center of the Earth instead of being parallel to the right.

0101 1400 CC
Roger.

01011416 CMP
I'm going to hold right here for your next suggestion.

01011421 CC
Roger.

01011819 CMP
Okay, Houston. It appears to be okay now; We've changed our attitude slightly, and I have a star and I'm maneuvering to get the
M-line parallel.

01011834 CC
This is Houston. Roger. We copy.

01012029 CDR
Houston, Apollo 11. You - Stand by one.
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010136 08 CMP
Houston, Apollo 11. Are you copying these NOUN 49's that have been going through?
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01013614 CC
Yes. We surely are. Let's see: plus 0.1 and a plus 0.2 on nautical miles and feet per second. Over.

01013622 CMP
Roger.

01014345 CC
11, this is Houston. Over.

01 01 43 54 CMP
Go ahead.

01 014356 CC
Yes, Mike. We show you in VERB 59 right now. Over.

01014401 CMP

That's right. I - I haven't entered - I gave the - I gave it back to the computer for a second. I put the mode switch from MANU-
AL back to CMC while I fooled with the DSKY, and the computer drove the star off out of sight. So the delay here has been in
going back to MANUAL and finding the star again, which I've finally done. And - Just a second here, I'll go to ENTER and get
a 51 and mark on it. As I say, for some reason the computer drove the star off out of sight.

0101 44 47 CC
Okay. Roger. Out.

01014814 CC
Apollo 11, this is Houston. Over.

01 014821 CMP
Go ahead.

01014824 CC
Roger. We show you as a little less than an hour to the midcourse correction number 2 burn. We recommend that you terminate
the P23 activities here and press on with the waste-water dump, which we need from you, and get it ready for the burn. Over.

0101 48 40 CMP
Okay.

01014844 CC
And I have your midcourse correction number 2 PAD when you're ready to copy.

01 01 4850 CMP
Stand by.

01014915 CMP
Roger, Houston. Apollo 11, ready to copy MCC 2.

01014920 CC

Apollo 11, this is Houston. Mideourse correetion number 2. SPS/G&N 63059, plus 097, minus 020, GET ignition 02644 5792,
plus 00118, minus 00003, plus 00177, roll 277 355 015, NOUN 44 BLOCK is NA, DELTA-VT 00213 003 00168, sextant star 30
2082 370.
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The rest of the PAD is NA. GDC align: Vega and Deneb. Roll align 007 144 068. No ullage. LM weight: 33302. For your infor-
mation, your heads will be pointed roughly towards the Earth on this burn. Read back. Over.

01 015112 CMP
Roger. Midcourse correction number 2. SPS/G&N: 63059, plus 097, minus 020 02644 5792, plus 00118, minus 00003, plus
00177 277 - Are you still copying?

01015150 CC
Roger. Still copying. Go ahead. Apollo 11, this is Houston. I copied your transmission about roll 277, and go ahead from roll
277. Over.

01015219 CMP
Roger. 355 015, NA, 00213 003 00168 30 2082 370. Vega and Deneb 007 144 068. No ullage. LM weight: 33302. Heads towards
the Earth. Over.

01015246 CC
11, this is Houston. Readback correct. Out.

01015402 CC
Apollo 11, Houston. Over.

01 01 5408 CMP
Go ahead, Houston. Apollo 11.

01015409 CC
Roger. We'd like you to terminate battery A at GET 26 hours and reinitiate battery A charge after midcourse correction 2. Over.

01015423 CMP
Apollo 11. Roger.

01015427 CC
Roger. Out.

01015937 CC
11, this is Houston. Over.

01015941 LMP
Go ahead.

01015943 CC
Roger. If you can give us ACCEPT, we'll send you up a state vector and a target load for the maneuver.

01015952 LMP
Okay. Give us 1 minute to check the P23 damage.

01 015958 CC
Sure thing,

01 020031 LMP
Houston, Apollo 11. The DSKY's yours.

01020035 CC
Houston. Roger. Out.

01020349 CC
11, this is Houston. We've completed the uplink. The computer's yours.
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0102 03 54 LMP
Thank you.

Tape 17/4

01020717 CMP
Houston, Apollo 11.
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01020721 CC
Apollo 11, this is Houston. Over.

010207 24 CMP
Roger. Wonder if you have a star that might be a little closer to the direction we're burning than the one you gave us.

01020733 CC
Roger. We're going to rework the attitude in the sextant star for you in order to improve the high-gain antenna coverage, and
we'll have that for you in a few seconds.

010207 43 CMP
Fine. We're already maneuvering ...

01 020751 CC
Roger.

010208 02 CMP
Maybe you can make it just the change in roll.

01 02 08 O7 CC
Roger.

010208 45 CC
Apollo 11, this is Houston. Over.

01 02 08 49 CMP
Go ahead.

01020851 CC
Roger. On your attitude for the burn: we'd like you to use roll 096, pitch 356, yaw 018. That will give you a sextant star of 01,
shaft 253.8, trunnion 24.2. Over.

010209 36 CMP
o0 356 40

01020951 CC
11, this is Houston. We are having difficulty reading you through the noise. Could you read back again, please? Over.

01021005 CMP
Roger, Houston. Apollo 11. Do you copy?

01021010 CC
Roger. Very weakly in the noise, but I think I can copy. Go ahead.

01021019 CMP
Okay. Roll 096 356 018 ... star 01 ...

01 021038 CC
Roger. I got all of that except trunnion. It's trunnion 242. Over.
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01021219 LMP
Houston, Apollo 11. How do you read me now on OMNI A?

01021222 CC
Roger. Loud and clear, 11.

01021226 LMP
Okay. We'll stay on OMNI A for a while, then.
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01021230 CC
Okay. I got all your readback except the value for trunnion. If it's 242, confirm, please.

01021236 CMP
Roger. 242.

01021238 CC
Okay.

END OF TAPE
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01023829 CDR
Houston, Apollo 11. Could you give us a couple of high-gain antenna angles, pleaser?

01023835 CC
Roger. Stand by, 11.

01023844 CC
Roger, 11. Pitch minus 35, yaw 0. Over.

01 02 38 50 CDR
Thank you.

01023903 CDR
We got them.

01023905 CC
Okay.

01023928 CDR
Houston, Apollo 11. How do you read high gain?

01023930 CC

Read you loud and clear on high gain down here, and everything's looking good from our standpoint for your burn. Over.

01023936 CDR
Okay, Bruce.

01024538 CDR
Houston, burn completed. You copying our residuals?

01 024540 CC
That's affirmative.

01 0246 00 CDR
And, Houston, looked like we saw about 87 or 88 psi on chamber pressute that time. I'd like you to look at that on the ground.

01024613 CC
Roger, 11. We'll take a look at that and get back in a few minutes.

01024638 CC
11, Houston. On our real-time telemetry we saw 95 to 97 psi on chamber pressure. We'll - We will look at the recordings down
here, thought, and get back with you again. Over.

01024641 CDR
Okay. Thank you.

01024650 CC
And we've copied your residuals, 11.

01 0246 56 CDR

Roger. No, we're not going to trim those ...

01024951 CC
11, Houston. Could we get your DELTA-V counter reading, please, from this burn?

01 0250 00 LMP
That's minus 3.8.
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01 025002 CC
Minus 2.8?

01 02 50 04 LMP
3.8.

Tape 18/2

01025006 CC
Roger. Copy minus 3.8.
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01025104 CDR
Houston, is there anything else you need on the burn status report?

01025115 CC
This is Houston. Negative, 11.

01 025123 CDR
Roger. Thank you.

01025441 CC
Apollo 11, this is Houston. Over.

01 02 54 45 CMP
Roger. Apollo 11.

010254 47 CC

Roger. I just wanted to remind you that we haven't noticed on the TM the VERB 66 after the burn. And for your information,
we played the recorded TV back last night, I believe, after you all turned in for your rest period, and the pictures came out quite
well. Over.

01025510 CMP
Did you get any usable pictures out of MILA on that first pass?

01025515 CC

Not that we've seen. We had word on the voice loop that MILA reported that they had gotten a minute's worth of TV signal,
and Goldstone reported that they had gotten about a minute's worth of modulation but that they weren't able to get anything off
of it.

01025535 CMP
Okay. Thanks.

01 025540 CC
Okay. We have another input here, 11, that the MILA data was recognizable as a picture, but we don't have any evaluation as to
the quality of the picture. Over.

01025553 CMP
Okay.

01025555 CC
And for our information, we've been watching a PCO2 again. Did you change a lithium hydroxide canister this morning? Over.

01 0256 08 CDR
Yes. We did, and we've been seeing 1.7 percent in the spacecraft ever since.

01025614 CC
Roger. That agrees with our data.
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01 025619 CDR
1.7 millimeters.

01025621 CC
Roger. We copy.

Tape 18/3

01025700 CDR
Houston, Apollo 11. We're starting our maneuver to PTC attitude.
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01 025705 CC
Roger.

01025921 CC
11, this is Houston. Over.

01 025926 LMP
Go ahead.

01025927 CC
Roger. From a propellant-balancing standpoint, we recommend that you use quads Alfa and Bravo to start the PT'C maneuvers.
Over.

01025939 LMP
Roger. Understand Alfa and Bravo.

01025941 CC
Roger. Out.

01030614 CC
11, this is Houston. Over.

01030619 CDR
Go ahead, Houston.

01030621 CC
Roger. For CRYO-balancing putrposes, we'd like you to turn the heater and oxygen tank number 1 off at this time. Over.

0103 06 32 CDR
Okay. Stand by.

01030635 CC
Everything else in the CRYO system remains the same.

0103 06 39 CDR
Okay.

0103 06 56 CMP
Okay. We have O2 heater tank 1 off.

01030701 CC
Houston. Roger. Out.

01030710 CMP
How is EECOMM today? Is he happy with all those good things?
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01030714 CC
Oh, EECOMM is happy, and after you get PTC set up, we've got a little procedure from EECOMM here to check out the O2
flow and the O2 flow sensor in your cabin enrichment. Over.

01030729 CMP
Okay.

01 03 07 35 CMP
It'll be a while, Bruce. We're just now arriving in PTC attitude, and we're going to our 20 minutes of monitoring thruster activity.

01 030742 CC
Roger. We copy. He'll be here.
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01031303 CMP
Houston, Apollo 11. Are you going to take control of the OMNI's now and switch us between B and D?

01031308 CC
This is Houston. Stand by one.

01031335 CC
11, Houston.

01 031338 CMP
Go ahead.

01031340 CC
Mike, how about selecting Bravo at this time, and I'll give you a COMP configuration here, shortly.

01031349 CMP
Okay.

0103 1424 CMP
That PTC sure worked well last night.

01 031428 CC
Outstanding,

01031455 CC
11, Houston.

01 031500 CMP
Go ahead.

01031502 CC
Okay. Roll for the COMM situation: have S-band antenna OMNI A in Bravo, S-band antenna OMNI to OMNI, high-gain track
to MANUAL, and the pitch is minus 50 and yaw is 270.

01031524 CMP
You may have to repeat some of that, James. We've got a LM guy taking care of the high gain right now.

01 031530 CDR
Yes, and he is eyeballing the Earth.

01 031532 CMP
He's got his head out the window.
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01031535 CC
T understand, T had trouble on 12 with him, too.

01031542 LMP
Say again what you'd like.

01031544 CC
Okay, The S-band antenna OMNI A switch to Bravo which you have now, and S-band antenna OMNI to the OMNI position,
and the high-gain track to the MANUAL position, and the pitch and yaw angles are minus 50 for pitch and yaw is 270.

01031610 LMP
Minus 50 and 270.

01031709 ILMP
Hey, Jim, I'm looking through the monocular now, and to coin an expression, the view is just beautiful. It's out of this world. I
can see all the islands in the Mediterranean. Some larger and smaller islands of Majorca, Sardinia, and Corsica.
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A little haze over the upper Italian peninsula, some cumulus clouds out over Greece. The Sun is setting on the eastern
Mediterranean now. The British Isles are definitely greener in color than the brownish green that we have in the islands, in the
peninsula of Spain. Over.

01031803 CC
Roger. I understand that the Northern Africa - Mediterranean area is fairly clear today, huh?

01031812 LMP
Right.

01031814 CDR

Yes. We see a bunch of roads with cars driving up and down, too.

01031819 CC

Do you find that the monocular is any good to you, Buzz?

01031827 LMP
Yes, It would be nicer if it had another order of magnitude of power on it. Of course, it has a tendency to jiggle around a little
bit, and you might want to have some sort of a bracket. I hate to use that word though.

01031853 LMP
Got an anticyclone going in the southern hemisphere southeast of Brazil, and some - Well, the diameter of it must be over 2000
miles across.

01031915 CC
How does the weather look up in the southern part of the western hemisphere, or up in the United States arear

01031926 LMP

Well, you all are just beginning to come over the limb now. I can see parts of Central America, and it looks to be fairly clear
there. The islands in the Caribbean are beginning to come in and rather a few streaming lines of clouds. Looks like there is a
system up to the - well, off of Greenland that has some large cloud streamers extending back down to the southwest. The east
coast of the US. is just coming into view now, and it doesn't look too bad that I can see right now. We may have some pretty
good shots later on this afternoon. Over.

01032016 CC
Roger. Thank you.

01 032150 ILMP
Houston, Apollo 11.
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01032154 CC
Go ahead, 11.
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01032156 LMP

I've got a comment about the point on the Earth where the Sun's rays reflect back up toward us. In general, the color of the oce-
ans is mostly uniform and it's bright and darker blue except for that region that's about one-eighth of an Earth's radius in diame-
ter; and in this circular area, the blue of the water turns a grayish color, and I'm sure that's where the Sun's rays are being reflec-
ted back on up toward us. Over.

01032241 CC
Roger, Buzz. We noticed the same thing. It's very similar to looking at a light shining on something like a billiard ball or a bow-
ling ball. You get this bright spot in the blue of the water, and that turns it to sort of a grayish color.

01032257 LMP
Yes. Is there a Navy term for that?

01032300 CC
(Laughing.) A lot of gray paint.

01032527 CC
11, Houston.

01 03 2532 CMP
Go ahead, Houston.

01032538 CC
Mike, are you satisfied with P23 now?

01032543 CMP

Yes, I'm happy with the last updates we got, you know, in terms of what it did to our state vector. Still not altogether happy with
the various procedures. If we could pick stars within the smaller range of trunnion angles so that you could allow P23 to pick its
own maneuver and go to that substellar point and then have that star visible, that would seem to me to be the simplest and best

way to do it.

01032614 CC
How about the - -

01032619 LMP
... cotrection on that last ...

01032620 CC
How about the horizon now? Is it pretty well defined for you and no longer hazy?

01 03 26 24 CMP
Yes. We're far enough out now that the - I think the horizon definition variation is lost in the North.

01032657 LMP
Hey, Jim.

01032703 CC
Go ahead, Buzz.
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01032706 LMP

Looks like the best way to get a steady view through the monocular is just steady it out and let it close when it's in front of your
eye, and then you kind of float up next to it so that you're not touching it at all. It has a very slow drift, and you get a better -
steadier view that way.

01032725 CC
Sounds good.

01 032747 CC
How does it feel to be airborne again, Buzz?

01032751 LMP
Well, I'll tell you, I've been having a ball floating around inside here, back and forth up to one place and back to another. It's like
being outside, except more comfortable.

01032804 CC
It's a lot bigger than our last vehicle.

01 0328 06 CMP
««. kept me busy, I'm ...

010328 10 CMP
Say again about Buzz -

01032811 LMP
Yes. It sure is nice in here.

01032813 CC
I said it's a lot bigger than the last vehicle that Buzz and I were in.

01032817 CMP
Oh, yes. It's been nice. I've been very busy so far. I'm looking forward to taking the afternoon off. I've been cooking, and swee-
ping, and almost sewing, and you know, the usual little housekeeping things.

01032830 CC
It was very convenient the way they put the food preparation system right next to the NAV station.

0103 28 43 CDR
Everything is right next to everything in this vehicle.

01 03 28 48 L.MP
Not if you're in the ...

01 0328 53 CDR

Jim, it's been a little warm in the machine throughout yesterday and last night during the PTC. It cooled off somewhat with the
windows buttoned up, and we've seen suit temperatures of about - the high 40's and cabin temperatures in the low 60's. But this
seems to be still a little bit on the warm side.

01032928 CC

I understand that it got a little warm during the day and cooled down a little bit when you put the shades up, but you're still a litt-
le bit warm. Do you have any moisture condensation or anything like that on the wall?
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01032940 CDR
No, we haven't been able to detect any moisture anyplace in the spacecraft. It seems to be fine.
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01032950 LMP

One of the hydrogen filters - the one that we've got on the hot water - seems to keep flowing when you remove one of the food
bags from it. Its flow rate is quite small, right near the end of one out, and that contributes a little bit of moisture to the atmos-
phere.

01033016 CMP

Yes, that hydrogen thing, it's - I'm not sure, but I think it's a backpressure problem. If the thing sees any backpressure at all, like
when the bag is attached, well the flow rate will slowly decrease to where it's almost zero, and you wait, and you wait, and you
wait for that last ounce. You think you have its and you remove the bag, and then you very rapidly thereafter see maybe a glob
the size of a dime or a quarter come out and just hang there. That appears to be true even though the opening into the bag is
not restricted.

01 033049 CC
Understand.

0103 30 54 LMP
In general, I think they do quite a good job, especially on the guns, in removing a lot of the hydrogen bubbles.

01033104 CC
Have the water temperatures been good? Are you getting hot water?

01033112 LMP
Yes. It seems reasonably warm.

01033117 CMP

We made three cups of coffee today. The last one - you know when all the plumbing was warmed up, the hydrogen gun and eve-
rything, was warmest of the three. I don't know who had that one - Neil, did you have that one? How was your coffee? You did-
o't drink it till later, did you? Anyway, it's pretty good. It's not piping hot, but it sure beats stone-cold coffee.

0103 3149 CMP
Jim, we've been sitting here a little over 20 minutes now, How does the thruster firing activity look? Are you ready to go on with
this PTC?

01033156 CC
Roger. Stand by.

01 033200 CC
We're all set to go, Mike.

01 033204 CMP
Okay. I'll press on then.
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01033559 CMP
Houston, Apollo 11. PTC has started and it looks good.
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01033606 CC
11, Roger. This is Houston. Roger. Out.

01034722 CC
Apollo 11, this is Houston. Over.

01 034727 CDR
Go ahead, Houston.

01034729 CC

Roger. If you're free for a couple of minutes, we have a procedure here that will let us verify the O2 flow transducer and at the
same time get some more of our cabin enrichment out of the way. Over.
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01 03 47 46 CDR
Stand by.

0103 4837 CDR
Go ahead, Houston. We're ready to copy.

01034841 CC

Roger. The primary purpose of this is, as I mentioned, to let us check out your O2 flow transducer. However, we still need about
2 hours' worth of cabin enrichment, so we'd like to keep the vent that we're going to set up going for this purpose. Okay. We
want you to install the cabin vent quick disconnect which you'll find in compartment R-6, that is Romeo 6, on the urine connec-
tor on panel 251. When this is completed, verify that the waste stowage vent valve is closed, and then open or position the waste
management overboard drain to the DUMP position. Over.

0103 49 40 CDR
Okay. Understand that. Install the cabin quick disconnect out of R-6 on the 251 urine connector and verify that the waste dump
valve is closed, and say again the last part.

01 035002 CC
Roger. And then put the waste management overboard drain valve into the DUMP position. Over.

01035016 CDR
Roger. Put the waste management overboard drain valve to the DUMP position.

01035020 CC
Right. That's the one down on panel 251 also. And we'll watch your O2 flow on telemetry down here.

01035249 CDR
Okay, Houston. That configuration is set up.

01035257 CC
11, this is Houston. Say again, please.
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01035302 CDR
You do have the O2 flow transducer checkout setup accomplished.

01035308 CC
Okay. Understand you have opened the drain valve at this time.

01 035313 CDR
That's ... It's in DUMP.

01035315 CC

Roger. We're not getting telemetry data from you right due to low signal strength. There it comes back. I expect it'll probably take
us anywhere from 15 minutes to half an hour to see an increase in O2 flow due to the size of the cabin and of course of the
small size of the drain. Over.

01035336 CDR
Roger.

01 04 07 16 CMP
Houston, Apollo 11.

01040718 CC
Go ahead, 11.

01040721 CMP
Roger. I've got the world in my window for a change and looking at it through the monoculat, it's really something. I wish I
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could describe it properly. The weather is very good. South America is coming around into view. I can see on the - what appears
to me to be upper horizon, a point that must be just about Seattle, Washington, and from there I can see all the way down to the
southern tip of Tierra del Fuego and the southern tip of the continent.

010407 55 CC

Roger. Sounds like you've got a beautiful view up there.

01 040801 CMP
Absolutely fantastic. I hope the pictures come out. We,re rotating around where it's going out of view again.

01 04 08 09 LMP
I'm waiting to pick it up in the sextant.

010408 14 CC
Sounds like one of these rotating restaurants.

END OF TAPE
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01043033 CC
Apollo 11, this is Houston. Over.

01043609 LMP
Houston, Apollo 11. Do you need some help keeping OMNI's locked on us?

01043615 CC

Apollo 11, this is Houston. Negative. We had a command computer at the Madrid site go down. We had to switch over to
Ascension temporatily. We're now back remoting through Madrid, and the computer is back, and we're ready to resume control
of your OMNI's and full communication. Over.

01 04 36 38 LMP
Okay. You've got it.

01043639 CC
Okay. One thing that we did miss in the dropout in the noise here is your LM/CM DELTA-P reading for about 28 hours GET.
Over.

01 043705 LMP
Okay. The LM/CM DELTA-P is 0.98.

01043710 CC
Roger. 0.98, and what have you been reading for O2 flow on your onboard gage? Over.

0104 3723 LMP
Well, right now, after we put that gadget in, we've got it back to 0.35. Before that, we were reading on scale level. I think ours is
relatively correct, at least when time comes for the water accumulator to kick in at 10 seconds, it goes on up to about 0.75, 0.8,
something like that.

01 04 37 50 CC
This is Houston. Roger. Out.

01043843 CC
And, 11, this is Houston. A little more information based on our analysis of your last SPS burn: it looks like you got a good
solid burn there. We show 94 psi chamber pressure and it looks like the SPS is definitely GO. Over.

01 04 39 06 LMP
Good to heer it.

01043908 CC
Roger. We thought you'd feel that way about it.

01043921 LMP
We're right in the middle of - well either ... or salmon salad, or something like that. That's probably why we're not answering
you right away.

01 043932 CC
Okay. Well, we don't want - -

0104 39 33 LMP
My compliments to the chef, that salad salmon is outstanding.
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01043941 CC
Roger. Understand that's the salad salmon. Over.
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01043949 LMP
Something like that, salmon salad.

01 043951 CC
There we go, the salmon salad, very good.

01 04 39 57 LMP

Okay. Bruce, we're coming up on the water accumulator activity, and it's going on up to 0.85, oh, about 0.95 and it reached a
peak there and then gradually dropped back on down to 0.6 now, 0.4, and it looks like it's pretty well - pretty well leveling off
back down to 0.35. Over.

01044030 CC
Roger, We're copying that.

01044127 CC
11, Houston.

01 04 41 31 CDR
Go ahead.

01044132 CC

Roger. On that 20 flow transducer down here on telemetry, our values are agreeing pretty well with what you read out onboard,
and the EECOMM's have been noticing this cycle, but it still looks like the indicated rate is lower than what we would expect.
We're still working on the problem, and we'll let you have a more complete diagnosis on it in a little while.

01 04 4203 CDR
Okay. It's a tight fix then.

01 04 42 04 CMP
We run a tight ship.

01044208 CC
Roger. Is that music I hear in the background?

01 044215 CMP
Buzz in singing;

01044216 CC
Okay.

01044231 CMP
Pass me the sausage, man.

01053209 CC
Apollo 11, this is Houston. Over.

01 053213 CDR
Go ahead, Houston.

01053214 CC
Roger, 11. We've been watching your activity on the DSKY there, and by selecting another major program with a VERB 37

ENTER and all that, we show you collapsing the deadband in PTC and having driven the CMC rate from 0.3 degrees per second
down to 0 degtees per second, although of course, with all the AUTO RCS coils shut off, you're not firing any thrusters. Over.
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01053254 CDR
Okay. What do you recommend?
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01053259 CC
Well, you can just continue in your present configuration in PTC. However, if you go to turn any thrusters on, the CMC would
then try to bring you into an attitude hold position rather than continuing with the PTC. Over.

01053320 CDR
Roger. I understand.

01053321 CC
Okay.

01053338 CDR
And, Houston, we're just looking at you out our window here. Looks like there's a circulation of clouds that just moved east of
Houston over the Gulf and Florida area. Did that have any rain in it this morning?

01053359 CC

Roger. Our report from outside says that it's raining out here, and looks like you've got a pretty good eye for the weather there.

01 053409 CDR
Yes. Well, it looks like it ought to clear up pretty soon from our viewpoint. The western edge of the weather isn't wery far west
of you.

01 053420 CC
Okay.

END OF TAPE
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01055815 CC
Apollo 11, this is Houston. Over.

01 055822 CDR
Go ahead, Houston.

01055823 CC

11, this is Houston. As a result of our venting through the waste management drain, we've concluded that your O2 flow rate
sensof is, in fact, malfunctioning. I mentioned when you talked us through the cyclic water accumulator dump that even though it
was moving, probably indicating a higher flow rate, it didn't seem to be indicating a flow rate that is high enough; and based on
that and the flow that we're getting right now, we've concluded that the transducer is malfunctioning. We'd like to continue the
O2 flow for about another hour, shutting it off at about 31 hours GET, to get the O2 concentration in the vehicles up to - in
the vehicles up to where it will be acceptable for LM checkout. Over.

01055927 CDR
Okay. Does it look to you like it just has a bias on it?

01055945 CC
Roger, 11. It does seem to be a bias. Looks like it has a fairly high threshold before it starts indicating. EECOMM seems to
think, though, that for high flow rate purposes, it will still give you a relative indication during the mission. Over.

01 06 00 10 CDR
Okay. We understand. Thank you.

01 06 12 20 CC
Apollo 11, this is Houston. We would like you to terminate charging on battery A at GET 30 plus 15. Over.

01061231 CDR
Okay. 30 plus 15 for battery A charge terminate.

01061236 CC
Roger. Out.

01061534 CC
Apollo 11, this is Houston. Over.

01061541 CDR
Go ahead, Houston.

01061542 CC

Roger. If you're free for a minute, I've got some updates to the P37 PAD's that we passed up to you yesterday afternoon, I guess.
As a result of doing midcourse correction number 2, the DELTA-V required in the TLI plus 35, 44, and 53 PAD's have changed
slightly. Over.
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01061618 CDR
Roger. Standing by to copy.
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01061621 CC
Okay. TLI plus 35 PAD: the DELTA-VT should be 7992 instead of 8016. TLI plus 44 - It should be 6112 instead of 6141. And
TLI plus 53 - It should be 8172 instead of 8209. Read back. Over.

01 06 16 57 CDR
Roger. Understand. 7992, 6112, 8172. Over.
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01061705 CC
Roger. Readback correct. Out.

01062928 CC
Apollo 11, this is Houston. Over.

01 06 29 34 CDR
Go ahead, Houston.

01062939 CC
11, this is Houston. Goldstone reports they are receiving a TV picture coming down from you all, a little snowy, but a good TV
picture. Over.

01 06 29 54 CDR
Roger. We're just testing the equipment up here.

01 062959 CC
Roger.

01 06 30 03 CDR
Ask them if they can read the numbers.

01 06 30 06 CC
Okay. Stand by.

01 063024 CC
Goldstone, this is Houston CAP COMM. Over.

01 063042 CT
Houston CAP COMM, Goldstone M&O. Go ahead.

01063045 CC
Roger. Stand by a minute, Goldstone.

01063051 CC
11, this is Houston. What numbers are you referring to? Over.

01 06 31 00 CDR
Well, I guess if they can't see any numbers, why, it's kind of a lost cause.

01063104 CC
Negative. Standby. We wanted to know - -

01 063106 CDR

01 063107 CC
We wanted to know what numbers before we asked them.

01 06 31 12 CDR
Okay. I'm showing them the DSKY, and I'd like to know whether they can read what's showing on the DSKY, and also whether
they can see P-R-O-G, V-E-R-B, and N-O-U-N. Over.

01063122 CC
Roger. Stand by a second.
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01 06 3126 CC
Goldstone M&O, Houston CAP COMM. Over.

01063129 CT
CAP COMM, Goldstone. Go ahead.

01063131 CC
Roger. Did you copy the spacecraft request?

01063134 CT
That's affirmative. I am reading the numbers on our monitor here.

01 06 3138 CC
Okay, that's - Roger. That's both the numbers on the DSKY itself, and the little words like PROGRAM and VERB, NOUN,
COMPUTER ACTIVITY, things of this sort?

01063158 CT
Roger. I can read the numbers clearly. We can't distinguish what the words are, because it is a little snowy.

01 063209 CC
Roger.

01063211 CT
Okay. I read VERB, NOUN, and PROGRAM.

01063219 CC
Roger. Do you see - Over in the lefthand corner, there's a big square one that says COMPUTER ACTIVITY, COMP ACTIVI-
TY?

01063225 CT

Roger. I see a flash occasionally in that area.

01 063228 CC
Roger. that's the one.

01063231 CT
Okay. It looks like he's moved the camera at this time.

01063234 CC
Roger.

01 06 3236 CC
11, this is Houston. Goldstone M&O reports that they can read the numbers on the DSKY. They can also read VERB, NOUN,
PROGRAM, and see the COMP ACTIVITY light flashing. Ovet.

01063249 CDR
Very good. Thank you.

01063251 CC
And they also report you appear to have panned the camera over to another location now.

01 06 3257 CDR
Yes, we're going to work on something else.

01 063301 CC
Roger.
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01065111 CMP
Houston, Apollo 11.

01065114 CC
Go ahead, 11.
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01065118 CMP
Oh, Chatlie. That you?

01065120 CC
That's me. How ate you there?

0106 5125 CMP
Oh, Just fine. How's the old White Team today?

010065127 CC
Oh, the old White Team's bright-eyed and bushytailed. We're ever alert down here.

01 06 51 33 CMP
Ever alert and ... Hey, you got any medics down there watching high grade? I'm trying to do some running in place down here,
and I'm wondering just out of curiosity whether it brings my heart rate up.

01 06 51 44 CC
Well, they will spring into action here momentarily. Stand by.

01 065212 CC
Hello, 11. We see your heart beating.

01065218 CMP
Okay, Well - look at the CDR's and the CMP's and see if they go up any. We're all running in place up here. You wouldn't believe
it.

01065226 CC
I'd like to see that sight. Why don't you give us a TV picture of that one.

01 06 52 31 CMP
I think Buzz is trying. You got it.

01 06 5236 CC
Okay. It's coming in at Goldstone, Buzz. As Bruce, said, we don't have it here in the center.

01 06 52 58 CMP
I'm afraid this isn't going to help out the PTC very much.

01 06 5305 CMP
Yes. I don't know if it's a vibration or what it is, but it makes the pitch and yaw rate needles on FDAI number 1 jump up and
down a little bit where we jump up and down.

01065319 CC
Roger. Goldstoners say they see you running there, Mike.

01065329 CMP
Okay.

01 06 5331 CDR
Ask him what he's running from.
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01065348 CC
11, Houston. Mike, we see about a 96 heartbeat now.

01 06 53 56 CMP
Okay. Thank you.

Tape 20/5

01 06 5427 CMP
Well, that's about all that is reasonable, without getting hot and sweaty.

Page 97

01065432 CC
Roger. We copy.

01 06 58 00 CMP
Goldstone should be getting about the best picture of the Earth we can give them right now, Charlie.

01065803 CC
Roger, Mike. Thank you much.

01 06 58 07 LMP
We've got a tittle distortion in the horizontal direction from banding on our monitor. I wonder if they're getting the same thing?

01 06 58 27 CC
Stand by, Buzz. I'll let you know.

01 06 58 29 LMP
I guess it would be more described as a waviness.

01065851 CC
Goldstone M&O, Houston CAP COMM.

01 065857 CT
Goldstone M&O.

01 06 58 58 CC

Okay. The crew is complaining of some horizontal banding on their monitor. Do you see that on the picture?

01065905 CT
Stand by.

01 0659 14 LMP
They wouldn't see anything now. We don't have anything in focus, Charlie.

01065920 CC
Roger. He's checking on it. I'll see if they had it eatlier. Stand by.

01 06 59 28 CMP
I guess when we're showing the DSKY or when we're showing the Earth might be the better time.

01 0659 34 CC
Okay.

01065940 CT
Houston CAP COMM, Goldstone.

01 0659 42 CC
Go ahead.
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01065943 CT
Okay. Our TV people confirm they see this horizontal band.

010659 46 CC
Okay.

01065951 CC
11, Houston. The Goldstone TV people also see the banding when - at the same time you do. Over.
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010700 02 LMP
Okay. Would they call it a horizontal waviness, instead of banding, maybe?

0107 00 06 CC
I'm not talking to them directly. Stand by, Buzz. Let me see how they describe it.

01070013 CC
Goldstone M&0, Houston CAP COMM. Could you put the TV guy on the loop, please?

01070019 CT
CAP COMM, Goldstone. Roger.

01070101 CT
Houston CAP COMM, Goldstone M&0 NET 1.

01 0701 04 CC
Go.

01070105 CT
The TV people do not have access to NET 1 in that area. Suggest we use NET 2 For that purpose.

01070110 CC
Okay. Going to NET 2.

01070202 CC
Hello, Apollo 11. Houston. The Goldstone TV guys say they have some horizontal banding across the upper part of the picture
and across the lower part. They would consider the lines just straight, no waviness to them at all. Over.

0107 0224 LMP
Roger. Understand. They do seem to distort vertical lines though.

0107 0230 CC

Say again about the vertical lines, Buzz.

01 07 02 35 LMP
Roger. When there's a vertical line, these horizontal bands tend to put small waves in it.

01 07 0244 CC
Roger. I copy. He didn't mention that. Stand by, I'll check again.

0107 0330 CC
Hello, 11. Houston. The Goldstone TV said that when you get a sharp vertical line on the picture, when the horizontal banding
goes across, it does appear to bend it slightly. The same as Apollo 10, they said. Looks okay to them. Over.

0107 03 47 LMP
Okay. Understand. It's not our monitor. It must be the transmitter or the system.
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01070352 CC
Roger. I guess so, Buzz. We'll have them look into it, and see if they can suggest anything,

01070512 CC
Hello, Apollo 11. Houston. We've lost our command interface with Goldstone. We'd like you to switch to OMNI Delta. Over.
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0107 0524 LMP
Roger. Going to Delta.

01 070526 CC
Roger.

01070720 CC
Hello, Apollo 11. Houston. We'd like you to terminate the O2 purge if you have not done so already, and the TV camera people
say that the lines are inherent in the camera, Buzz; and it's something that we expected. Over.

0107 07 41 LMP
Roger. Understand about the camera. Say again about the O2 purge.

01 07 07 44 CC
Roger. We can terminate the O2 purge at this time. Over.

0107 07 50 LMP
Oh, okay. Fine. Will do.

01071318 CC
Hello, Apollo 11. Houston. Please select OMNI Bravo on board. Over.

0107 1326 CMP
Okay. Going to Bravo, Chatlie.

01071328 CC
Roger.

0107 1332 CMP
How's everything going down there? You guys happy with the spacecraft systems?

01071337 CC
Roger. Affirmative. Everything's looking really good to us. Over.

0107 13 44 CMP
Okay. Same here.

0107 14 23 CMP
Charlie, how far out can you pick up TV off the OMNI?

01071427 CC
Stand by.

0107 14 47 CC
Hello, Apollo 11. Houston. We're just about to the limits where we can get any kind of picture at all on the OMNI's on the TV.
It - The picture, I guess, would be just almost zero at this point.

01071502 CMP

Okay. Well, for this TV program coming up in a couple of hours, you might give some thought to how you want us to stop PTC,
if you do, for the best high gain angle; and also it would be nice if you could stop us at such an attitude that we'd have the Earth
out of one of our windows.
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01071521 CC
Roger, 11. We're thinking about that.
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0107 1525 CMP
Okay.

01071848 CC

APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION

Hello, Apollo 11. Houston. We got some PIPA biases and general drift updates for you if you give us P00 and ACCEPT. Over.

01071901 CDR
Okay, Chatlie. Stant by one.

01071904 CC
Roger, 11. The - -

01071905 CDR
You've got it.

01071907 CC

Okay. Thank you much. Our biggest drift on the GYRO's is 0.03 degrees per hour with - on the X-GYRO. On the PIPA's, the
Y-PIPA's the biggest and it's 0.006 feet per second so ... trying to tweak it up. The biggest we have is about one sigma on both

GYRO's and accelerometers.

01 07 19 33 CDR
Sounds good.

01071937 CC
The system really looks good to us.

01 07 19 42 CDR
Glad to hear it, Chatlie.

01072031 CC

11, Houston. You can go back to BLOCK. We've got the load in.

0107 20 38 CDR
Okay. Roger.

END OF TAPE
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01072225 LMP

Boy, you sure get a different perspective in this thing in zero g. Right now, Neil's got his feet on the forward hatch, and he can
with his arms reach - all five windows, He can reach down into - the LEB where the overboard drain is. He can practically reach
over in the cockpit.

01072233 CC
Sounds like Plastic Man to me.

01072300 CMP
I'm hiding under the left-hand couch trying to stay out of his way.

01072304 CC
Be a good idea, Mike.

01 072518 ILMP
Houston, Apollo 11. You got a cloud over the Houston area right now?

01072524 CC
Roger. We just had a really big thunderstorm here about a hour ago. Couple of storms around the area ... Over.

01 07 2528 LMP
Yes. I see one fairly large and isolated one. There are couple of more off to the left, but this one looks fairly good size. It could
very well be the one that just passed over you.

0107 2533 CC
Roger.

0107 2534 LMP
Yes, and it looks like the Cape has been having a little bit of rain, too.

01072547 CC
Roger. The one we had here came in from the west and is moving east - or nearly so, as far as I could tell.

01 07 2559 LMP

That view through this sextant is fantastic. I can see Alaska right up - right up along the LM, and I'm running the crosshairs right
now down the coast of California, the west coast of Mexico, Yucatan Peninsula, up around the Gulf, Florida, Cuba, down
Central America, and I'm running into the stop right now, on the sextant.

0107 26 44 CC
Roger. It sounds like a pretty fantastic view.

01 07 26 51 LMP
The guys in the weather office at Patrick wanted a teport on the tops but I guess all we can say is we're above them.

01 07 2658 CC
Roger. We'll pass it on to METRO.
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01072709 CC
11, Houston. Do you see any predominant weather systems as far as frontal type or any buildup of tropical-storm typer Over.

0107 2725 LMP
Not any large ones. There are a couple of smaller disturbances. Well, there's one maybe 300 miles north of Cuba, but it doesn't
look cyclonic.
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01072739 CC
Roger.

01082458 CC
Hello, Apollo 11. Houston. We got a TV attitude for you and also an update to your CMC erasable load and your alternate cont-
ingency checklist, if you could break that out too. Over.

0108 2516 LMP
Roger. I'm not sure I caught all of that. Go ahead with what you have.

01082523 CC
Roger, 11. If you'll break out your alternate and contingency checklist for the CSM, we got an update to some of the erasable
loads on page F2-20, Over.

01 08 25 42 T.MP
Okay. Be getting that out, and you can give us the attitude for TV.

01082548 CC
Roger, 11. Your TV attitude will be roll 261, pitch 090, yaw 000. High gain angle: pitch plus 28, yaw 271. That puts the left-hand
window pointed at the Earth. We recommend exiting PTC with your updated procedure in the checklist. Over.

01 08 2629 LMP
Roger. We copy roll 21 - 61, pitch 090, yaw 000, high gain pitch plus 28, yaw 271. And we'll like this with the DELTA-V that we
have in the book. Ovet.

01 08 26 46 CC
That's affirmative.

01082701 CMP

Charlie, Apollo 11. I have a couple of questions on stopping the PTC. It seems to me the easiest way to stop it would be - we're
essentially, of course, at 0 degrees yaw and closing up to 90 degrees pitch, so it's just a question of stopping at 260 roll, roughly,
and - How about for a procedure going MANUAL ATTITUDE, three to RATE COMMAND and then, seeing as how our
deadband has already collapsed, I'll turn on the panel 8 RCS thrusters, at which time it should stop at whatever attitude it finds
itself in. And if I do all of that as it comes up on 261 degrees roll, we should stop right there. Is that sufficient?
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01082746 CC
Sounds pretty good. Stand by one.

01 08 27 50 CMP
Sounds like it might save a little gas.

010829 06 LMP
Houston, Apollo 11. What page do you want in that revision? Over.

01082911 CC
Roger, 11. If you'll turn to page F2-20. Over.

01 08 29 28 LMP
Okay, Tim -

01 0829 32 CC

Roger, 11. Under column A on page F2-20, line 5, line 05, the new data is 01042; line 07, the new data is 00256. Skipping down
to line 11, 00070; line 12 is 00042; line 13 is 77730. In column Bravo, lines 3, 4, and 5, which are blank, should be all zeros for
line 3; line 4 is 20017; line 5 20616. Over.
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010831 10 LMP
Roger. Page F2-20, column Alfa: 05, 01042; 07, 00256; 11, I'll say again. 11, 00070; 12, 00042; 13, 77730. Column Bravo: 03,
00000; 04, 20017; 05, 20616. Ovet.

01083209 CC
Roger. Good readback, Buzz. And stand by, Mike, on the coming-out-of-the-PTC recommendation. Over.

01083217 CMP
Okay. Fine.

01083306 CC
Hello, Apollo 11. Houston with a recommendation on exiting PTCM. Over.

01 08 3313 CMP
Go ahead.

01083314 CC
Roger, Mike. We'd like to see you go to ACCEL COMMAND on the MANUAL ATTITUDE switches. Then to turn on the
AUTO RCS SELECT switches, and then go RATE COMMAND. That will prevent us from firing jets uncoupled. Over.

01083336 CMP
Okay. Fine. And I would guess go RATE COMMAND and roll first and then followed by pitch and yaw.

01083345 CC

1)

Okay. That sounds good if - And when you get to the roll attitude desired, just go RATE COMMAND at that time and it'll stop

us right on.

01 08 33 58 CMP
Yes. I agree, Charlie. That sounds right.

01083400 CC
Roger.

01083911 CC
Hello, Apollo 11. Houston with some more words on exiting PTC. Over.
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01 08 39 18 CMP
Go ahead, Chatlie.

01083920 CC

Roger. Mike, when you were playing with the P37 a while ago and we collapsed the deadband back down, the DAP assumed that
the deadband was centered around the new attitude that we happened to be at, at that time. Since then, we've drifted out a cou-

ple of degrees in both pitch and yaw from that attitude such that if we did the procedure as we called it up to you of going

ACCEL COMMAND, turning on all of the AUTO RCS SELECT switches and then RATE COMMAND, it would attempt to
fly back to the pitch and yaw attitude that it had when the deadband collapsed. We can prevent that by - just immediately prior to

going to RATE COMMAND on the MANUAL ATTITUDE switches, if you cycle the SPACECRAFT CONTROL switch to
SCS, then back to CMC. Over.

01 08 40 13 CMP

Sounds like a winner.

01084014 CC
Okay.

01 08 40 33 CMP
I'm not going to let these LM guys play with my DSKY anymore.
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01084038 CC
You sound like you'd better protect it. It looks like just about anything that you do with that DSKY is going to collapse that
deadband back down.

01 03 40 49 CMP
Understand.

01 08 43 14 CMP
Charlie, we just STABED to 261 degrees roll, and it looks like whoever figured it out did a good Job. It's right there, dab-smack
in the middle of window number 1.

01 084323 CC
Sounds great.

01 08 46 00 LMP
Looks like Houston's still got a little smog over it, Chatlie.

01 08 46 04 CC
We've got a constant overcast here in the room. We'll be right there. Stand by.

01 08 46 08 LMP
Of course, a little cloud from up here probably covers 8 or 10 states.

01084631 CC
11, Houston. Some of our guys just came in from outside and said it's pretty clear over the center here. It's cleared up complete-
ly. All the storms have moved on.
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01 08 46 42 LMP
Very good.

01084917 LMP
Oh, yes, Charlie. I can see it through the sextant now, and I can see the coastline is clear. Those clouds are just inland a few
miles.

01084926 CC
Okay. We copy.

01 08 49 49 LMP
Looks like the southeast part of the country is all socked in.

01 08 50 04 LMP
California looks nice. The San Joaquin Valley shows up as a real dark spot with a lighter brown on either side of it. You can't tell
that it's green. It looks just sort of dark gray or maybe even real dark blue.

01 085016 CC
How does the Mojave look? Is it clear?

01 08 50 26 LMP
Yes. As usual.

01 085028 CC
Roger. The - around -

01 08 5029 LMP

It looks like there's some clouds just to the west of the Sierras, northeast of Bakersfield a little bit; and crossing over into the
Mojave from Bakersfield looks clear; and then as you get on further to the southeast of there, there's a few clouds.
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01085048 CC
Roger, 11. Can you pick out Edwards in the sextant? Over.

01 08 50 58 LMP
I can see a 104 taxiing out for takeoff on the runway.

01085103 CC
Hey, man. That's super.

0108 51 07 LMP
These dang bastards almost always have a 104 taxiing out for takeoff.

01085148 CC
11, Houston. Could you pick out anything around Edwards, a dry lake or anything? Over.

01 08 51 56 LMP

(GOSS NET 1)

Negative, Chatlie. I just - I don't have that resolution. But to give you some idea, I can - on the lower Texas coast, I can see -

knowing what I'm looking for, I can see Padre Island. I can just barely make out the fact that there's a thin spit of land and then

there's a little dark zone which is the Laguna Madre between it and the mainland.
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01085222 CC
Roger, 11. That's pretty significant. Thank you much, Buzz.

01 08 5227 LMP
Right.

01 08 5239 LMP
How far out are we, Charlie?

01085241 CC
Stand by. I'll give it to you exactly. Looks like around 130,000, but stand by.

01 08 52 47 LMP
Okay.

01085316 CC
11, Houston. The exact range is 125,200 miles, and you're traveling 4486 feet per second.

0108 5329 LMP
Pretty far and pretty slow. Just past halfway.

01 08 53 48 LMP
Hey, Chatlie, what the latest on Luna 15?

01085353 CC
Say again, Buzz? Over.

01 08 53 58 LMP
Roger. What's the latest on Luna 15?

01 085402 CC
Stand by. I'll get the straight story for you.

END OF TAPE
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010937 44 CC
Hello, Apollo 11. Houston. Over.
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01 09 37 48 CMP
Go ahead, Chatlie.

01093750 CC

Roger. Latest on Luna 15 - TASS reported this morning that the spacecraft was placed in orbit close to the lunar surface, and
everything seems to be functioning normally on the vehicle. Sir Bernard Lovell said the craft appears to be in an orbit of about
62 nautical miles. Over.

01093817 CMP
Okay. Thank you, Charlie.

01093820 CC

And also, President Nixon has reported - or declared a day of participation on Monday for all federal employees to enable every-
body to follow your activities on the surface. Many state and city governments and businesses throughout the country are also
giving their employees the day off, so it looks like you're going to have a pretty large audience for the EVA.

01 09 38 46 CMP
Oh, that's very nice, Charlie. I'll tell Neil about it.

01 09 47 57 CDR
Houston, Apollo 11. We've stopped PTC. We'te in the right position; we're setting up for TV.

010948 02 CC
Roger.

01095231 CC

Apollo 11, Houston. We have you stopped in the PTC; attitude looks good to us. Mike, I would like to get a COMM check. The
last couple of the transmissions from the spacecraft has been garbled from especially Buzz. Could you both give me a COMM
check? Over.

0109 5251 LMP
Roger, Charlie. Buzz here. How do you read? 1, 2, 3, 4, 5; 5, 4, 3, 2, 1.

0109 5256 CC

Roget. You ate about four-by with a slight dectease/increase in volume, sort of a wavy volume to it. Over.

01095309 LMP
Okay. I moved my mike around. How about now? Is this any better?

01095312 CC
Hey, that's beautiful right there. Thank you.

01095317 CMP
Okay, Chatlie. 1, 2, 3, 4, 5; 5, 4, 3, 2, 1. How do you read me?
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01095321 CC
Roger. You're five-by. Is Neil on?

01095325 CDR
1,2,3,4,5;5,4,3,2, 1.
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01 095327 CC
Roger, Neil. You're five-by.

01095911 CC
Hello, Apollo 11. Houston. We got the network all configured for the TV. You can start any time you want. Over.

01095945 CC
Okay, 11. We have a picture. We see the Earth right in the center of the screen. Over.

0109 59 52 CDR
Roger, Houston. Apollo 11 calling in from about 130,000 miles out. And we'll zoom our camera in slowly and get the most mag-
nification we can. Over.

01 10 00 06 CC
Roger.

01100116 CC
11, Houston. The definition is pretty good on our monitor here. The color is not too ..., at least on this set. Could you describe
what you're looking at? Over.

01 10 01 31 CDR

Roger. You're secing Earth, as we see it, out our left-hand window, just a little more than a half Earth. We're looking at the
eastern Pacific Ocean, and the north half of the top half of the screen, we can see North America, Alaska, United States,
Canada, Mexico, and Central America. South America becomes invisible just off beyond the terminator or inside the shadow. We
can see the oceans with a definite blue cast, see white bands of major cloud formations across the Earth, and can see coastlines,
pick out the western US., San Joaquin Valley, the Sierra mountain range, the peninsula of Baja California, and we can see some
cloud formations over southeastern U.S. There's one definite mild storm southwest of Alaska, looks like about 500 to 1000
miles, and another very minor storm showing the south end of the screen near the - or a long ways off of the equator, probably
45 degrees or more south latitude. Can pick out the browns in the landforms pretty well. Greens do not show up very well. Some
greens showing along the northeastern - northwestern coast of the United States and northwestern coast of Canada.

01100344 CC
Roger, 11. It's a pretty good picture on clarity here. We're having - can you tell us - It appears to us that there are two distinct
cloud- formations
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trending east/west, one approximately about along the equatot, and one around 30 or so south latitude. Could you tell us exactly
where those cross the landmasses? Over.

0110 0413 CDR

Yes. They cross just south of the lower part of Mexico, probably through Central America. That is the equatorial band which we
assume to be the intertropical convergence zone. The other band, which stands about 30 south, correctly appears to join the
equator at the far left, or just beyond the horizon on the left edge of Earth, or at least it looks like it's going to join it. We don't
have an explanation for that banding.

01 10 04 53 CC

Roger, Neil. Thank you. It also appears that just to the left of the terminator, up in the northern hemisphere, there's a cloudband
trending - a gap in the cloud, trending northwest/southeast. It appears to us that that comes in about over the northern United
States, or perhaps the central United States. Is that about correct? Over.

01100526 CDR
I can see on the monitor the thing you were talking about, but right now I can't get my eye to the window to pick out just where
it crosses the shoreline.

01100535 CC
Roger.
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01100542 CC
You guys are doing a good job. It's a real steady picture, here. We're - Clarity is excellent. The color, it's - the clouds are - The
whites are distinct. The rest if it looks like, to me anyway on the monitor I'm observing, is a fairly greenish blue is the way 1'd
describe it. Over.

01100609 CC
It appears that the - -

01100611 CDR
Well, we can't observe much green from the spacecraft.

01100618 CC
Roger. On this monitor, the landmasses appear to be just a darker grayish color rather than a brown.

0110 06 31 CDR
Well, it's true that we do not have the depths of color at this range that we enjoyed at 50,000 miles out. However, the oceans still
are a definite blue and the continents are generally brownish in cast,
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although it is true that they're tending more toward gray now than they were at the closer range.

01100703 CC
Roger, 11. We've been - I've just been vectored to another monitor and sure enough, the browns are coming in a lot more
distinctly on the Eidephor that we have up on our screen in the control center. Over.

01100721 CDR
Okay, world, hold on to your hat. I'm going to turn you upside-down.

011007 50 CC
11, that's a pretty good roll, there.

0110 08 03 CDR
Oh, I'd say sloppy, Chatlie. Let me try that one again.

01100812 CC
You'll never beat out the thunderbird.

011008 37 CC
Apollo 11, Houston. That practice did you some good. It's looking - real smooth roll, there.

01 1008 43 CC
Oops! Spoke too soon.

0110 08 53 CDR
I'm making myself seasick doing it, Charlie. I'll just put you back rightside-up where you belong;

011008 58 CC
Roger.

011009 01 CDR
You don't get to do that every day.

011009 32 CC
11, Houston. Could you describe, from your view, the polar cloudcap? It appears to us to extend down the western coast of
North America. Would you estimate how far it extends down? Over.

011009 47 LMP
Trying to fit everybody into the window.
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0110 09 50 CDR
It appears that the cloudcap comes down a little bit below the southern extremity of Alaska.

01101003 CC
Roger.

01101011 CC

We've - 11, we've lost our picture here, now.

01101024 CC
Okay. Apollo 11, Houston. We've got the picture back now.
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01101036 CDR
Unfortunately, we only have one window that has a view of the Earth and it's filled up with the TV camera, so your view now is
probably better than ours is.

01101047 CC
Roger. We copy.

01101051 CC
11, Houston. If you could comply, we'd like to see a little smiling faces up there, if you could give us some intetior views. I'm
sure everybody would like to see you. Over.

01 1011 06 CDR
Okay. We'll reconfigure the TV for that.

01101108 CC
Roger.

01101231 CC
Apollo 11, Houston. It appears to us that we're seeing a view from outside plus a little of the inside. It appeats you've taken the
camera away from the left window now. Over.

01 10 12 45 CDR
That's correct. We're moving it back and reconfiguring for interior lighting,

01101250 CC
Roger.

01101256 CC
We can still see the Earth through the left window, and it appears that we can see a floodlight off to the left, either that or some
Sun shafting through the hatch window.

01 101310 CDR
It's a floodlight.

01101311 CC
Roger.

01101314 CC
Now we're coming in. Can't quite make out who that ...

01101324 CC
That's big Mike Collins, there - -
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01101325 CMP
You got a little bit of - Yes, hello there sports fans. You got a little bit of me, plus Neil is in the center couch, and Buzz is doing
the camera work at this time.

01101334 CC
Roger. It's a little datk now, 11. Maybe a bigger f-stop might help.

0110 13 44 CMP
Yes, that's in work.

01101405 CC
It's getting a lot better now, 11. Mike, you're coming in five-by. I got a good -
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01 10 14 14 CMP
I would have put on a coat and tie if I'd known about this ahead of time.

01101418 CC
Is Buzz holding your cue cards for you. Over.

0110 1425 CMP

Cue cards have a no. We have no intertions of competing with the professionals, believe me. We are very comfortable up here,
though. We do have a happy home. There's plenty of room for the three of us and I think we're all learning to find our favorite
little corner to sit in. Zero g is very comfortable, but after a while you get to the point where you sort of get tired of rattling
around and banging off the ceiling and the floor and the side, so you tend to find a little corner somewhere and put your knees
up or something like that to wedge yourself in, and that seems more at home.

01101505 CC

Roger. Looks like Neil is coming in five-by there, 11. Mike, see you in the background. The definition is really outstanding. The
colors are good. It's a real good picture we're getting here of Commander Armstrong, We - Buzz, when you take the camera over
towards the window where the Sun's shafting through, it tends to blank it out, though.

01101535 CMP
Yes, Neil's standing on his head again. He's trying to make me nervous.

01101540 CC
Roger.

01101550 CMP
He's disappearing up into the tunnel, of course, as he would going into the lunar module, only backwards.

01101557 CC
Roger. We 'can see portions of the LEB now. The systems test meter panel, in the lower part of the picture, or we did have it,
anyway.

011016 09 CMP
Okay. And directly behind his head are our optical instruments, the sextant and the telescope that we use to take sightings with.

01101619 CC
Roger. Copy. And we see the DSKY flashing with a 651. In fact, we can read registers 1 and 2 quite clearly.

0110 16 31 CMP
We have the old high gain angles telling us which way the Earth is.
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011016 35 CC
Copy. That's a beautiful picture. Clarity is outstanding.

0110 16 47 CMP
We can also give you the time of day in our system of mission elapsed time. Elapsed time: 34 hours 16 minutes and umpteen
seconds. Can you see that clearly enough, Chatrlie?

01101659 CC
Roger, Apollo 11. We can see it counting up every - every second. We got 34 17 02 now.

01101713 CMP
Okay. Back to the high-gain angles.

01101715 CC
Roger.

01101718 CMP
Now we have amputated those.

01101745 CC
11, Houston. We have a beautiful rainbow there now as you move the camera around. ... That looks like the star charts coming
into view, now. Ovet.

011017 58 CMP
Yes. Those are Buzz's two star charts that he is using right now as sun shades over the righthand window, window number 5.

01101807 CC
Roger. We see the sun shining in through it behind him and plotting out the equatorial - correction, ecliptic plane, and the stars
that you're using for the navigation.

01101820 CMP
Roger. He doesn't really need the charts. He's got them memorized. They're just for show.

01101827 CC
We copy.

01101828 LMP

While we're pointing up in this direction, we see out our side windows the Sun going by and, of course, out one of our windows
right now we've got the Earth. Now right behind my window, of course, we have the Sun, because the Sun is illuminating the
star charts that we see. This line represents the ecliptic plane and these lines, vertical lines, represent our reference system that the
spacecraft is using at this time. As we approach the Moon, the Moon will gradually grow larger and larger in size and eventually it
will
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be in - it will be eclipsing the Sun as we go behind it, as we approach the lunar orbit insertion maneuver.

01101919 CC
Roger, 11. We've - Could you attempt a little bit better focus there, 11? Over.

01102001 CC
11, Houston. That's a lot better on the star chart now. We can make out the ecliptic plane and the planets and the Sun and the
Moon as they have gone at various places throughout the ecliptic plane. Over.

01102019 CMP
Okay, Charlie.
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011020 41 LMP
If we can get some of the wires untangled here, we'll give you a demonstration of how easy pushups are up here.

01102052 CC
11, Roger. Good view of Buzz, there.

011021 24 LMP
When it gets pretty hard doing it that way, we just roll over and do it the other way.

01102130 CC
Roger. We copy. We couldn't figure out whether that was a chinup or a pushup. just take your choice, I guess.

01102205 CMP
Well, it looks like it's probably almost your dinner time down there, Earth. We'll show you our food cabinet here in a second.

01102214 CC
11, Roger.

01102238 CC
11, Houston. We see a box full of goodies there. Over.

0110 22 43 CMP

We really have them, Charlie. We've got all kinds of good stuff. We've got coffee up here in the upper left and various breakfast
items, bacon in little small bites, beverages like fruit drink, and over in the center part we have, oh, all kinds of things. Let me
pull one out here and see what it is.

01102304 CC
Roger.

01102311 CMP
Would you believe you're looking at chicken stew, here? All you have to do is - 3 ounces of hot water for 5 or 10 minutes. Now
we get our hot water out of a little spigot up here with a
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filter on it that filters any gases that may be in the drinking water out, and we just stick the end of this little tube in the end of
the spigot and pull the trigger three times for 3 ounces of hot water and then mush it up and slice the end off it and there you
go, beautiful chicken stew.

01 102346 CC
Sounds delicious.

011023 56 CMP
Yes. The food so far has been very good. We couldn't be happier with it.

011024 00 CC
Roger.

01102401 CMP
Could I borrow that flashlight a second?

01102405 CC
The surgeons are saying thank you, there, for that.

01102410 CMP
And it is sort of down in a dark corner, so we have a flashlight here to help us see things; and if I can let go of it carefully, it'll
just hold itself right where it is.
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01102424 CC
Roger.

01 10 24 25 CMP
As long as it's ..., it will.

01102436 CC
Apollo 11, Houston. That's a pretty good demonstration. You started off really stable there, Mike. It's -

01 10 24 44 CMP
Well, the problem is, no matter how carefully you let go, you bump it just a tiny little bit and set it in motion, and once in motion
there she goes. Try that again.

01102500 CC
It looks fairly stable now with slow rotation.

01102529 CMP
Well, so much for the food department. I'm going to close up the store down here.

01102533 CC
Roger. We copy.

0110 2539 LMP
Charlie, we checked out the cable lengths, and we're thinking we might want to see if we can take the TV into the LM with us
tomorrow for part of the time. Over.
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01102549 CC
Roger. Good show. We'd like to see it if it'll reach that far. Over.

01 10 2557 LMP
We'll give it a try.

01102559 CC
Roger.

0110 26 31 CMP
And where we sleep is down underneath this couch.

01102637 CC
Houston. Roger.

01102642 CC
Slowly sinking into the sack there.

01102651 CMP
It's really comfortable.

01102701 CMP
Forgot to give Buzz his flashlight back.

01102722 CC
Apollo 11, Houston. Could you give the folks a view of your patch on your CWG's? Over.

011027 37 CMP
Stand by one, Charlie; we'll try and give you a closeup.
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01102740 CC
Roger.

01102752 CC
11, Houston. We have the patch. Could you attempt to improve the focus slightly? Over.

01102813 CC
11, Houston. The scan on the camera makes the - that's a little bit better now. The flashlight seems to flicker, due to the scan on
the TV. We can't see the eagle. Now it's a little bit better. Over. Could you open the f-stop a little bit more? Over.

0110 28 41 CMP
It's open all the way. We're going to have to move Buzz around a little bit.

011028 44 CC
Roger.

01102923 CC
Apollo 11, Houston. The color is better now. It's coming in. We could attempt a little bit better focus on it. Thete we go; it focu-
ses a lot better now. We see the eagle coming right in on the lunar surface. Over. That's very good now.

01102956 CC
Apollo 11, Houston. That's very good now. We can see the Earth in the background, Apollo 11, and the eagle coming in.
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0110 30 05 CMP
It's probably pretty hatrd to see the olive branch, isn't it?

01103008 CC
Roger. It is.

01 10 30 12 CMP
Well, that's what he has in his talons, is an olive branch.

01103016 CC
Copy.

01103039 CC

Apollo 11, Houston. We'te really impressed with the clarity and the detail that we have in the picture. The colors are - now, it's
really an excellent picture now that I'm looking at it on our monitor, which is about 12 seconds before the networks can get it
out due to the conversion that we have here on our TV converter. We're looking at the controls in the main display console. We
can see the DSKY up on the panel. Over.

011031 32 CMP
That would be nice if you could take a look at all the circuit breakers; make sure the right ones are in and the right ones are out.

01 103138 CC
Roger. Big Bubba's watching,

01 10 31 43 CMP
And we're glad of it.

0110 31 53 CMP
Boy, you guys have sure been doing a good job of watching us, Charlie. We appreciate it.

END OF TAPE
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01103200 CC
The spacecraft's been beautiful, 11. We've really no complaints at all. Looks - Things are really great.

01103212 CMP
Can you see this DSKY on the MDC?

01103215 CC
That's affirmative. It appears that - can't quite tell what program ... went PO0. We see you punching in a VERB 35, I think it is.
Over.

01103228 CMP
Yes. Might as well tell the EECOMM's - or tell the GNC and everybody to hold on to their hat and I'll push the EKTER button.

01103236 CC
Roger.

01103251 CC
Roger. We sce a real display now.

01103256 CC
That's a good demonstration of how the crew has the interface with the computer, talking to the programs and all that we have
in the computer.

01103309 CMP
Well, that's right, Charlie. Sometimes it tells us things and sometimes we tell it things and mostly it talks to us.

01103414 CC

11, Houston, We just lost our pic - I see we're going back outside now. Overt.

01103429 SC

01103431 CC
11, Houston. We copy. Over.

0110 34 35 CDR
Roger. We copy, and as we pan back out to the distance at which we see the Earth, well, it's Apollo 11 signing off.

01103450 CC
Roger, Apollo 11. Thank you much for the show. It's a real good half hour. Appreciate it. Thank you very much. Out.

0110 3522 CMP
Okay. That's it, Cnarlie.

01103524 CC
11, Houston. We appreciate the show. Thank you very much. Over.

01103529 CMP
Right.

01103549 CC
Apollo 11, Houston. Would you key ERROR RESET on the DSKY, pleaser Over.
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01 1036 00 CDR
Okay. We should be straightened out now, Chatlie, and back in P00.

0110 36 43 CMP
Houston, Apollo 11. How do we stand on this O2 fuel cell purge? You want to go ahead and do that as scheduled in the flight
plan?

01103651 CC
Stand by, 11. Over.

01 10 36 54 CMP
Okay.

01103658 CC
11, Houston. You can commence the O2 fuel cell purge now if you'd like. Over.

0110 37 04 CMP
Okay. Fine.

01103713 CMP
While Buzz is doing that, I'll change the lithium hydroxide.

01103716 CC
Roger.

01 1041 42 CC
Hello, Apollo 11, Houston. Over.

0110 41 47 LMP
Go ahead, Houston. Apollo 11.

01104149 CC
Roger, Buzz. The attitude that we're in right now is a convenient one to start PTC in. We'd be satisfied with this attitude. So we'd
like you to disable quads Chatlie and Delta; and we'll wait about 5 to 10 minutes, and than we'll establish the PTC. Over.

01104210 LMP
Roger. Disable Charlie and Delta, and we'll wait before starting PTC.

01104216 CC
Roger.

01105317 CC
Hello, Apollo 11, Houston. The rates are damped out well enough for you to initiate the PTC now. Over.

01105326 LMP
Okay. We'll get it going;

01 10 59 58 CMP
Houston, Apollo 11.

01110003 CC
Roger. Go ahead.

011100 09 CMP

Roger. This time the DAP didn't like 0.3. It's - We followed the procedures; we got down to 70 000 ENTER. It took off at
about 0.7.
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01110021 CC
Roger. We're copying that. Stand by.
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01110039 LMP
Houston, Apollo 11. Would you like high gain back?

01110043 CC
Roger. And you - Would you select ATTITTUDE HOLD? Over.

01110109 CDR
Houston. Would you say again what your request is?

01110115 CC
Roger, 11. We'd like you to go back to ATTITUDE HOLD. Over.

01110122 CDR
Roger.

01110124 CC
11, Houston. Looks like we're going to have to reinitialate - reinitialize this PTC.

01110131 CDR
All tight.

0111 01 41 CMP

Okay. Do you have any roll angle that you'd like to stop it in, Chatlie? I haven't stopped it yet.

01110148 CC
Stand by.

01110155 CC
11, Houston. It's your preference. Right now if you want to. Over.

01110203 CMP
Okay.

01110747 CC
Apollo 11, Houston. Over.

01 11 07 52 LMP
Houston, Apollo 11.

01110753 CC

(GOSS NET 1)

Roger, 11. The problem on that initially - starting up the PTC was we failed to do the VERB 49 which - and load the desired
initial attitude; so the DAP tried to take it back to the old attitude that we had started up in number of hours to go. That's why
we picked up the rates in the other axes. We're going to wait in this attitude for about 20 minutes to dump out the rates again,

and than we'll proceed with the VERB 49 and load our attitude that we have at the time - at this time. Over.

0111 08 37 CMP

Okay. That sounds good, Charlie. When you get to the VERB 49, I'd like for you to give me the three gimbal angles that you

want loaded.

011108 44 CC
Roger. We'll do. Over.

011108 48 CMP
Thank you.
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01110850 CC
And Apollo 11, Houston. We have your flyby PAD if you're ready to copy. Over.

0111 08 56 CMP
Stand by one.

01110931 LMP
Houston, Apollo 11. Is that P30 PAD?

01110934 CC
That's affirmative. Over.

011109 41 LMP
Okay. Ready to copy.

01110942 CC

All right, Buzz. It's - flyby is the purpose. SPS/G&N: 62815, plus 097, minus 020 070 54 5944, minus 00028, plus 00023, plus
00069 029 149 312, apogee is NA, plus 00221 00078 001 00034, sextant star 01 2385 227, boresight star is NA NA NA. Latitude
is minus 0265, minus 16500, 11899 36228, 144 56 47. In the comments: your set stars are Deneb and Vega, 007 144 068. No
ullage. It's a docked burn using the PTC REFSMMAT. Stand by for your readback. Over.

01111241 LMP
Okay. Would you give me GET of O.05g again, please?

01111244 CC
Roger. 144 56 47. Over.

01111258 LMP

Roget. Flyby SPS/G&N: 62815, plus 097, minus 020 070 54 5944, minus 00028, plus 00023, plus 00069, 269 149 312 NA, plus
00221 00078 001 00034, 01 2185 227 NA, minus 0265, minus 16500 11899 36228 144 56 47, Deneb and Vega, 007 144 068. No
ullage; docked, PTC REFSMMAT. Over.

01111412 CC
Roger. Say again your roll angle, Buzz. I copy - I read 029. Over.

0111 1420 LMP
Roger. 029.

01111422 CC
Roger. Good readback.

0111 14 38 CMP
Houston, Apollo 11. On the 0.7 rate, the rate loaded into the DAP is 0.1 or 0.2.

01111448 CC
11, Roger.

01111746 CC
Hello, Apollo 11. Houston. Over.

01111751 CMP
Houston, Apollo 11. Go.

01111753 CC

Roger, Mike. Would you please copy down your VERB 16 NOUN 20 ICDU angles now, then execute a VERB 49 and load that -
those angles, the NOUN 20
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that you see on the DSKY into the VERB - into the NOUN 22 slot; and PRO on that, and that will start our 20-minute rate
period. Over.

01111818 CMP
Okay, Charlie. I'll do that right now in just a matter of inches. Those numbers are plus 04511, plus 09021, and plus 35984. Over.

01111831 CC
Roger.

01112013 CMP
Houston, Apollo 11. I've done that and, of course, I got an immediate 50 18. So I guess we're set up to proceed from here, and
T'll start the 20-minute timer.

01112021 CC
That's affirmative.

0111 20 44 CMP
Houston. I still question that 0.7 rate with 0.2 loaded into the DAP, though. Could you explain that one?

01112050 CC
Roger. We're working on it.

0111 20 54 CMP
Okay.

01 11 2542 CC
Apollo 11, Houston. Over.

01112548 CMP
Houston, Apollo 11.

01112549 CC
Roger. We got a little laser visual experiment we'd like to - for you to do for us. If - if you got the Earth through any of your
windows or through the telescope, would you so advise? Over.

01112609 CMP
Stand by one, Chatlie.

01112615 CMP
At this roll attitude, what should our highgain angles be? Maybe that would help us locate you. We don't see you in the lens.

01112623 CC
Stand by.

01112727 CC
Hello, Apollo 11. Houston. Those high gain angles are pitch minus 70, yaw 90. We think the Earth is apparently pretty close to
plus z-axis. Over.

011127 40 CMP
Okay.

0111 28 00 CMP
Okay, Charlie. I got you in the telescope.
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01112808 CC

Roger, Apollo 11. We've got a laser that we're going to - It's a blue-green laser that we're going to flash on and off at a frequency
of on for a second, off for a second. It's coming out of McDonald Observatory near El Paso, which is - should be right on the
terminator - or right inside the terminator. We are going to activate that momentarily. Would you please take a look through the
telescope and see if you can see it. Over.

01112842 CMP
Telescope? Or sextant?

01112845 CC
Either one. Over.

01112849 CMP
Okay, I'll try it with the telescope; and if I don't see it there, then I'll try the sextant.

01112853 CC
Roger. We'll give you the word when they've got it turned on. Over.

01112858 CMP
Okay.

01112944 CC
11, Houston. They don't have it turned on yet. We'll give you the word when they got it turned on. Over.

01112950 CMP
Okay.

01113042 CC
Hello, Apollo 11. Houston. We noticed the CRYO pressure dropped a moment ago. Did you stir up the CRYO's? Over.

01 11 3050 CDR
Roger. We've finished our cycling operations.

01113053 CC
Roger. Copy. Out.

01113353 CC
Hello, Apollo 11. Houston. McDonald's got the laser turned on, Would you take a look? Over.

01113402 CMP
Okay, Charlie.

01113404 CC
It's bluish-green.

01113648 CC
11, Houston. We got some shaft and trunnion for you that might tweak it up a little bit. Shaft of 141.5, trunnion of 39.5. Over.

01113707 CDR
Okay. Stand by.

01113855 CC

Apollo 11, Houston. If you see it, it should be coming up - appear to be coming up, through the clouds. McDonald reports that
there's a break in
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the clouds that they're beaming this thing through. Over.

01113909 CDR
Roger.

01113954 CC
Hello, Apollo 11. Houston. You can terminate the exercise on the Laser. Our rates are steady enough now for - to commence the
PTC. Over.

0111 40 06 LMP
Okays Houston. Neither Neil nor Mike can see it. Incidentally, those shafts and trunnions just missed pointing at the world.

01114017 CC
Roger. Thank you.

01 11 4026 LMP
As we are looking at it through the scanning telescope, it would be about a - oh, maybe a third of an Earth radii high and to the
left.

01114037 CC
Roger.

01114039 LMP
But, we did - but we did identify the El Paso area and it appeared to us to be a break in the clouds there, and we looked in that
break and saw nothing;

01114048 CC
Roger. Thank you much. Out.

01114306 CMP
Houston, Apollo 11. Over.

01114309 CC
Roger. Go ahead. Over.

01114313 CMP
Were you following that on the DSKY?

01114317 CC
Roger. Stand by.

01114328 CC
11, Houston. What's your exact question? Ovet.

01 11 43 34 CMP
I've followed the procedure through step 7 down to the point where I've got 27303 ENTER, and this resulted in an OPERA-
TOR ERROR LIGHT.

01114348 CC
Roger. Stand by.

01114504 CC
Apollo 11, Houston. Stand by a moment. We'll have an answer for you momentarily. Over.

01114511 CMP
Okay. Appreciate it, Charlie. Now the light's gone out without any further DSKY action.
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01114516 CC
Roger.

01 114518 CMP
Cortrection. Stand by; that's not so.
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01114522 CC
Roger.

01 115706 CC
Apollo 11, Houston.

01115711 CMP
Houston, Apollo 11.

01115713 CC
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Roger. We've finally gotten concurrence on our problem here with 50 guys looking at it. When we wete sitting in the 5018, we
attempted to load the erasable before you terminated the VERB 49. So Mike, what we're going to have to do is call up the pre-
sent CDU's, copy those down, and do a VERB 49, load the present, then do a PROCEED, then an ENTER, and then we can

then set up ATTITUDE HOLD in step 6. Over.

011158 03 CMP
Okay. I think that's what we did last time.

01115810 CC

It appeared to us that we attempted to load the erasable prior to entering on the VERB 49 which VERB 49 was still running, and

it clobbered the CDU's. Over.

01115826 CMP
Okay.

01120102 CMP

Houston, Apollo 11. We're moving at the proper rate.

01120106 CC
Hallelujah!

01120151 CC
11, Houston. It looks great to us now. Over.

01120159 CMP

It looks fine here, Chatrlie. The 0.7 part is the only part I don't find explained yet.

01120205 CC

Roger, Mike. We're working on that one right now. We're coming up with the story soon. Over.

011202 14 CMP
Thank you.

01120224 CC

11, Houston. We're handing over COMM to Goldstone. Over. Correction, from Goldstone to Honeysuckle. Over.

01120232 CMP
Okay.

01120253 CMP
Hello, Houston through Honeysuckle. Ov - -
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01120300 CC
Apollo 11, Houston. Go ahead. Over.

01120305 CMP
You sound good to us through Honeysuckle. How do we sound?
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01120308 CC
Roger. You're five-by, Mike. We'd like the OMNI configuration as follows. OMNI Alfa place in Bravo, OMNI to OMNI, high-
gain track to MANUAL, high-gain yaw 270, pitch - -

01120402 CC
Hello, Apollo 11. Houston. How do you read now? Over.

011204 07 LMP
Roger. I'm reading you loud and clear. I'm not sure I got all those. I've got S-band OMNI B, OMNI, track to MANUAL, and
beam wide, pitch - you'd better say that again, and yaw 270. Over.

01120426 CC
Roger, Buzz. I broke up at pitch minus 50 at beam wide. Over.

011204 37 LMP
Roger. Copy.

01120524 LMP
Houston, Apollo 11. Are you ready to copy some numbers on status report, et cetera.

01120530 CC
Say again. Over.

01120538 LMP
Roger. Are you ready to copy some numbers on the status report, et cetera?

01120542 CC
Roger. Go ahead. Over.

01120549 LMP
Okay. Radiation CDR 11005, CMP 10006, LMP 09007; medication negative. And I got some battery and RCS numbers for you.

01 1206 07 CC
Go ahead. Over.

01120610 LMP
Battery C 37.1, PYRO battery A and B both 37.1. RCS Alfa 82, Bravo 84, Cocoa 85, Delta 87. Over.

01120628 CC
Roger, we copy. Radiation 11005, 10006, 09007; no medication; 37.1, 37.1, 37.1, 82, 84, 85, 87. Over.

END OF TAPE
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01120651 LMP
That's affirmative. And you want a LM/CM DELTA-V? It's 1.1.

01120656 CC
Roger. Copy 1.1.

01120756 CC
Hello, Apollo 11. Houston. Please verify that four CRYO heaters AUTO, the four fans off. Over.

011208 07 LMP
Okay. We have been holding the O2 heater number 1 in the OFF position. I believe that was your last instruction. All the other
heaters are AUTO and all fans are off. Over.

01120822 CC
Roger. Stand by.

01120826 CC
11, Houston. We would like all heaters AUTO. Over.

011208 32 T.MP
Roger. All four AUTO, all four fans off.

01120900 CC
Hello, Apollo 11. Houston. As the Sun sinks slowly in the west, the White Team bids you good night. If we get a story on the
seven-tenths, we can give it to you in about 15 minutes or so; if not, we'll give it to you in the morning. Over.

011209 15 CMP
Okay. That sounds fine, Charlie. Thanks.

011209 32 LMP
Hey, you earned your pay today, Charlie. Thank you.

011209 39 CC
Roger. Good night all.

01122005 CC
Hello, Apollo 11. Houston. One request: the optics switch to zero. And we've got a lot of theories on why it maneuvered at
seven-tenths a moment ago, Mike, but no real definite answer. We'll be back with you later. Over.

01122021 CMP
Okay. No rush, Charlie. Thank you.

01125206 CC
Hello, Apollo 11. Houston. Over.

01125210 CMP
Houston, Apollo 11.

01125212 CC

Roger. Mike, I think we can explain that seventenths rate. When we - the first time through, you know, we failed to go through
the VERB 49, so we had a large error between our actual CDU and desired CDU in roll. And with that situation,
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the DAP - the vehicle will roll - will maneuver, rather, at a rate that is loaded in, which was three-tenths plus four-tenths rate, and
it will limit at four-tenths above the desired rate, so - that is if we have a large enough angle between the desired and the actual,
which we did. So, therefore, the rate was four tenths plus three tenths to give you the seven tenths. Over.

01125308 CMP
Okay. Thank you.

01125311 CC
Roger.

END OF TAPE
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02000900 CC
Apollo 11, Apollo 11, this is Houston. Over.

02 00 09 08 T.MP
Good morning, Houston. Apollo 11.

020009 10 CC
Good morning, Apollo 11.
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02000919 LMP
... nice sleep. Be getting around to the ...

02 00 09 34 LMP
How's everything look up hetre from the ground?

020009 47 CC
Apollo 11, this is Houston. Roger. Say again, please.

02 00 09 54 LMP
Roger. How do all our systems look?

02000959 CC
Roger. They're looking great, and as far as we can tell everything is good from down here. Over.

02001008 LMP
Roger. Looks like the attitude held up real well during PTC last night.

02001013 CC
Yes, it did. We were showing you remaining well within a circle of 10 degrees radius throughout the night. Seems to be working
beautifully.

02 00 10 37 CMP
How's the old Green Team this morning? Did you have a quicet night?

02001040 CC
Yes. It was a very quiet night. Down hete the old Black Team is complaining they didn't get a chance to make any transmissions.
Ron Evans is getting

02 00 10 53 CMP
Well, we'll be seeing them tomorrow, I guess.

02 00 10 56 CC
Yes. Ron's getting to be known as the silent CAP COMM.

020011 03 CMP
That's the best kind, Bruce.

020011 05 CC
(Laughter) Okay.

02001141 CC
When you feel up to copying, 11, I've got a couple of small items in the way of a flight plan update and your morning consuma-
bles update. Over.

02001214 LMP
Apollo 11.
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02001217 CC

Roger, 11. We'd like to perform a waste-water dump at your convenience some time in the near future here. No particular time
scheduled. Down air at the time for midcourse correction 3, which is about 53 55, we're deleting midcourse correction number 3
and all the items associated with it. For your information, the calculated value of the burn for midcourse number 3 was eight
tenths of a foot per second, that is 0.8 feet per second. Canceling this, if we decide to burn midcoutse correction 4, this would
then give you a burn for midcourse correction 4 of 2.0 feet per second. At 53 hours we have an IMU realign P52. We're reque-
sting that you do this while in PTC, and we plan to continue PTC throughout the day. Over.
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02001352 CMP
- then we'll get to the waste-water dump - -

02001357 CC
Say again, please. You're cutting out.

02 00 14 04 LMP
Roger. - -

02001426 CC
11, this is Houston. Stand by a minute, please. We're having difficulty receiving you.

02001512 CC
Apollo 11, this is Houston. Radio check. Over.

02001517 LMP
Roger, Houston. Read you loud and clear. How me? Over.

02001520 CC
Roger. Reading you the same. We did a minor reconfiguration down here. Stand by. Out.

020016 37 CC
Okay, 11. This is Houston. We switched your OMNI antennas as you rolled through the appropriate position. Did you copy the
flight plan update item?

02001708 CC
Apollo 11, this is Houston. Over

02001715 LMP
Apollo 11, go ahead.

02001717 CC
Roger, 11. Did you copy the flight plan update items? Over.

02001723 TLMP
Roger. How do you read me now, Bruce?

02001729 LMP
Okay. The battery charge is in the process now and the wastewater dump is in work. MCC 3 has been canceled. It would have
been 0.8 feet per second. MCC 4 now looks like about 2.4 feet pet second. At around 53 hours we'll do a P52 in PTC. Over.
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02001756 CC

Roger, 11. The magnitudes of the midcourse corrections were just for your information, but midcourse 4 was down around 2.0
feet per second. Again, for your information, on SPS chamber pressure, it looks like your onboard readout of 87 psi corresponds
to 92 psi by our telemetry, and your value of 89 on board corresponds to 94. Over.

02001853 CC
Apollo 11, Houston. Radio check on a new power amplifier in our transmitter. Over.

020019 02 LMP
Roger. Read you loud and clear. How me? Over.

02001904 CC
Roger. Loud and clear. Did you copy my notes on SPS chamber pressure?

020019 12 LMP
Negative.
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02001913 CC
Okay. Just for your information again, it appears that your readout of 87 psi corresponds to our corrected TM readout of 92 -
that's 92 psi, and 89 on board is really 94 psi. Over.

020019 48 LMP
Roger, I got that you were reading about 5 psi low.

02001953 CC
Roger. And ate you ready for the consumables update?

02 0020 00 LMP
Ready to copy.

02 0020 02 CC

Okay. Consumables update for GET of 46 plus 00: minus 5.5 percent, minus 0.5 percent, minus 2.5 percent, minus 7.5 percent,
minus 5.0 percent, minus 2 pounds hydrogen, plus 1 pound oxygen, and that minus 5.5 percent on the RCS total corresponds to
minus 66 pounds. Over.

02 00 20 54 LMP
Okay. I copy those, and I'll give you our percentages now: Alpha 82, Bravo 84, Cocoa 85, Delta 87. Over.

02002107 CC
This is Houston. We copy your percentages, and do you have a crew status report on sleep For us?

02 00 21 24 LMP
Roger. And in descending oeder 8, 9, and 8. Over.

02 00 21 30 CC
Houston. Roger. Out.
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02 00 22 54 CMP
Houston, we're getting CRYO pressure warning now in the middle of stirring up the ...

02002302 CC
Roger. We copy.

02003235 LMP

Houston, Apollo 11. We've got the continent of Africa ... facing toward us right now, and of course, everything's getting smaller
and smaller as time goes on. The Mediterranean is completely clear. The Sun looks like it's about to set around Madagascar. The
equatorial belt of Africa stands out quite clearly. We're secing the dark green or a muddy colored green, compared to the sandier
colors in the southern tip of Aftica and, of course, the Sahara northern coast of Africa. There's a rather remarkable cloud that
appears in the vicinity of the border between Afghanistan and Pakistan. It's just about to go into the sunset now. It is casting
quite a large shadow. It's isolated. There don't seem to be any other clouds ... the band of clouds near the tropical conversions
clouds down around the equator clearly separate the clockwise and the counterclockwise cloud formations. Over.

02003357 CC
Roger, 11. We copy your word description on that. I understand you can see a shadow being cast by that cloud over between
Afghanistan and Pakistan. Any estimate on how long that shadow would be? Over.

02 00 34 18 LMP
It looks like it's a shadow. Coming around to - back that way - -

02003433 CC
We're getting a lot of background noise now, also. If you will stand by a minute or so until we roll a little further in PTC, I think
things will get better.
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02 00 34 44 LMP
Okay. It's coming around to the number 1 window. We'll get you ...

02003449 CC
Roger, we're hearing you.

02003702 CC
11, this is Houston. The noise on the COMM seems to have quieted down now. I guess that we've rotated a new antenna into
view and probably also the Earth out of view in your window. Over.

02003717 LMP
Okay. It looks as though the length of the shadow of that cloud is about the same as the width of the Persian Gulf.
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02003726 CC

Okay. We copy the width of the Persian Gulf, and I guess that all I can give you firsthand is a single isolated data point, and that
is that it was clear here in Houston this morning. That's a pretty localized observation. As a result of your waste water dump, it
looks like the PTC mode has been distutbed somewhat. We're showing you about 20 degrees out in pitch right now and about 6
degrees in yaw, which is significantly greater, about twice as much - a little more than twice as much as the deviation you had
prior to the waste water dump. We' re watching it down here, though, and we'll let you know if we think any corrective action is
required. Over.

02 00 38 14 LMP
Okay. Maybe we ought to - next time split that in half, and put half of it on one side and half on the other or something like
that.

02 003825 CC
Yes. We could do that. We were actually pretty interested in seeing what the effect on PTC would be of the waste water dump.
We don't recall ever having performed a waste water dump during PTC on previous missions. Over.

02 00 38 44 T.MP
Well, now we know.

020038 46 CC
Roger.

02 00 42 54 LMP
Houston, Apollo 11. I am looking at that cloud now around Pakistan through the sextant, and it appears to be one single cell in
the latter stages of development. There is a smaller, more isolated one - -

END OF TAPE
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02004538 CC
Apollo 11, this is Houston. We lost you down in the noise on the COMM link here about the time you were describing the single
cell cloud formation over Afghanistan-Pakistan area through the sextant. Over.

02 00 45 55 LMP

Roger. It came through a lot clearer through the sextant than with the monocular, and you could definitely tell it was one single
cell in the latter stages of development. It must have gone up to over 50,000 feet, though. The eastern Mediterranean is pheno-
menally clear. You can see all the lakes; the Dead Sea stood out quite well. Over.

0200 46 24 CC
Roger. What appears to be the limit of resolution through that sextant from your current position? Over.

02 00 46 39 LMP
Well, I can't see it right now. It's outside the field of view.

02 00 46 43 CC
Roger.

02 00 46 44 LMP
And, I don't know yow you'd really desctibe the limit of resolution. I will think about that a little.

02004650 CC
Okay. I guess the smallest object that you could pick out looking through it would give us a pretty good hack.

02 00 47 00 LMP
Well, you can see the Nile River going almost up to its source. The lake is obscured by clouds, but you can trace it all the way on

up.
0200 47 14 CC
Roger.

02 00 47 20 LMP
I guess that is down though, isn't it?

020048 39 CC
Apollo 11, Houston.

02 00 48 46 CMP
Go ahead, Houston.

020048 48 CC

Roger. We have been working under the assumption that it would take about an hour for the interference from a waste water
dump to dissipate to the point where you could reasonably take star sightings for platform alignment navigation or something of
this sort. If you have a spare minute or two, could you comment on the observation condition, now? Over.
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02004919 CMP
Yes. Stand by one, Bruce.

02004921 CC
Okay.

02 00 49 44 CMP

My guess would be the telescope's probably pretty useless, but you can differentiate in the sextant between water droplets and
stars by the difference in their motions.
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02005002 CC
Okay, Mike. I guess that we've still got - what you are saying is that we've still got a lot of water droplets visible, but you can pick
them out and distinguish them in the sextant, then.

02005013 CMP
Right. I think so. Buzz is looking through it now. Just a second.

02005017 CC
Okay.

02 00 56 36 LMP
Houston, Apollo 11. It looks like at this time the sextant would be quite usable for any alignment. There's actually very few ...
verticals.

02005650 CC
Roger, Buzz. How about the telescope? Is it useful now?

02 00 57 02 LMP
Well, it's not quite as useful; it never seems to be. Depending on the position of the Sun, it's got that band that seems to go
across the center. I don't think it's because of the waste water particles that it would lack its effectiveness. Over.

02005722 CC
Roger. What - Is this band something that's deposited on the outside of the optics? Over.

02 00 57 31 LMP
No. I see the reflection from the Sun.

02 00 5735 CC
Roger.

02 0057 41 CMP

The Sun bounces off the LM structure. With the LM attached, that telescope is just about useless. Those star charts that MPAD
provided us, I think, would be most useful if we had to use the - if for some reason we had to mark through the telescope. We
could use those as a guide for what we're looking at and say, "Well, that bright blob over there has got to be that star because
that's the position we're in." But so far, we've not been able to pick out any decent star patterns while docked with the LM using
the telescope.
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02005812 CC
This is Houston. We copy.

02 01 40 38 T.MP
Houston, Apollo 11.

02014107 LMP
Houston, Apollo 11. Over.

02014109 CC
Go ahead, Apollo 11.

02014118 CC
Apollo 11, this is Houston. Go ahead - -

02014120 LMP
- - How do your read? Over.

02014122 CC
Roger. We're reading you loud and clear.
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0201 4124 LMP
Roger. You're coming back a little scratchy. It,Jooks like our O2 flow transducer's gotten a good bit worse. I just looked at it at
the last water accumulator cycling, and it just barely registered - barely crept up above 0.2. Over.

02014145 CC
Roger.

0201 4240 CC

11, this is Houston. At the time of your cyclic accumulator stroking, we were on low-bit-rate data, and consequently not recei-
ving the O2 flow parameter. We expect that what you're seeing is probably nominal. That is, it's probably what we would expect
from a transducer that's malfunctioning probably in this fashion, and it's just going to keep on getting worse like that. Nothing to
worty about. We'll monitor things on the ground here. Over.

02014317 LMP
Okay. It does look like it's gradually degrading to about zilch.

02014324 CC
Roger. We copy.

END OF TAPE
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02024059 CC
Apollo 11 CDR, this is Houston. Radio check. Over.

02024107 CDR
Roger, Houston. CDR. Loud and clear.

02024110 CC
Roger. We're reading you the same. Out.

02024115 CDR
And would you check with FAO and see where that errata sheet is? We haven't been able to locate that.

02024124 CC
Roger. I understand it's supposed to be the back page in Buzz's operational checklist.

02 02 41 34 CDR
Okay.

02030915 CC
Apollo 11, this is Houston. Did you find it? Over.

0203 0922 LMP
Roger. We found it.

02030924 CC
Roger. And I see you're in PO0. If you can give us ACCEPT, we'll uplink a new state vector to you and update the CMC clock.
Over.

02 03 09 38 LMP
Okay. You've got it.

02030941 CC
Roger.

02031244 CC
11, this is Houston. We're through with the uplink. You can go back to BLOCK.

02031254 LMP
Roger. Back to BLOCK.

02031630 CC
Apollo 11, this is Houston. We woudd like to terminate the charge on battery B at GET of 51 30. Over.

02031806 CC
Apollo 11, this is Houston. We would like to terminate charging battery Bravo at 51 30 GET. Over.

02031818 LMP
Roger. Terminate charging battery Bravo 51 30.

02031823 CC
Roger. Out.

02033635 CC
11, this is Houston. We show you terminating battery B charge. Over.

02033756 CC
Apollo 11, this is Houston. Over

133



APOLLO 11 AIR-TO-GROUND VOICE TRANSCRIPTION (GOSS NET 1)

02033803 CDR
Go ahead, Houston. Apollo 11.
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02033805 CC
Roger, 11. We show you terminating battery B charge at about 51 hours 30 minutes. Over.

02033817 CDR
Okay.

02033823 CC
Roger. Out.

END OF TAPE
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02035923 LMP
Houston, Apollo 11. Would you like to have both oxygen and hydrogen purge on? Over.

02035932 CC
11, this is Houston. Say again. Both what on? Over.

02035941 LMP
On the fuel cell purge: would you like to see both oxygen and hydrogen? Over.

02040002 CC
Apollo 11, this is Houston. Affirmative. We request hydrogen and an oxygen fuel cell purge. Over.

02040017 LMP
Okay. Any preference which first?

02040022 CC
Negative. As long as you've got the H2 purge line heaters on.

02040029 LMP
Okay. I'll go get - Go ahead with the hydrogen then.

02 04 58 29 CMP
Houston, Apollo 11. Over.

0204 58 32 CC
Apollo 11, this is Houston. Go ahead.

02 04 58 38 CMP
Roger. You copy my NOUN 93?

02045843 CC
That's affirmative. We've got it.

02 04 58 48 CMP
Okay. I am going to go ahead and thrust then. Triangle difference is 0.01, but it's sort of difficult at three-tenths rate. I'm requi-
red to use medium speed unresolved, and it's difficult to hold the star centered long enough to get a decent mark on it.

02045915 CC
Roger. We copy. It looks okay to us.

02 04 59 22 CMP
Roger.

END OF TAPE
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02055136 CC
Apollo 11, this is Houston. Over.

02 0551 42 CMP
Go ahead, Houston.

02055145 CC

Roger. I've got the morning news here if you're interested. Over.

02 055151 CMP
Yes, we sure are. We're ready to copy and comment. Isn't that 2:30 there?

02055157 CC
Roger.

02055202 CDR
Okay. Go.

02055203 CC

Okay. Here we go. The interest in the Flight of Apollo 11 continues at a high level but a competing interest in the Houston area
is the easing of watering rules. Mayor Louie Welch promises a lifting of lawn-watering restrictions if the rains continue. Friday is
partly cloudy, and there is a 30-percent chance of thunderstorms in the afternoon. In Washington, D.C., the Senate Finance
Committee approved extension of the income tax surtax, but a Senate vote on the bill - -

02 055235 CMP

You cut out, Houston. You cut out.

02055240 CC
Roger. Where do you hold me cutting out? Over.

02 0552 46 CMP
Houston, Apollo 11.

02055248 CC
Apollo 11, Houston. Over.

02055451 CC
Apollo 11, this is Houston. How do you read now? Over.

02 05 54 57 CMP
Loud and clear, Houston. Go ahead.

02055459 CC
Roger.

02 055500 CMP
Start after the rains in Houston.

02055503 CC

Roger. In Washington, the Senate Finance Committee has approved extension of the income tax surtax, but a Senate vote on the
bill currently seemed remote. In Austin, State Representative Ray Lemmon of Houston has been nominated as the National
Director of the American Society for Oceanography. Lemmon has proposed a study of the possibility of establishing an institute
of oceanography in Texas. This would be the first such institute on the western Gulf of Mexico.
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In Minneapolis, Minnesota, the weather bureau, after recapping today's weather showing a high of 88 and a low of 72, has noted
"snowfall: none." From St. Petersburg, Florida, comes a radio report from the Norwegian explorer, Thor Heyerdahl, which said
that the crew of his papyrus boat, the Ra, will sail into Bridgetown, Barbados, despite damage from heavy seas. The crew, howe-
ver, will sleep on an escort vessel. Norman Baker, navigator of the expedition, said the crew was aboard the Ra today repairing
damage from storms this past week, which split the footing of the mast. Part of the broken mast was jettisoned overboard, and
the vessel was 725 miles east of the Barbados. "It is possible but uncomfortable to sleep aboard the Ra," Baker said in the radio
report. "But the purpose of our voyage is not a test of strength or human endurance." That is the reason why the crew was
spending nights aboard the escort vessel Shenandoah, which rendezvoused with the Ra on Tuesday.

02055639 CC

In sports, the Houston Oilers are showing plenty of enthusiasm in their early preseason workouts at Kerrville, and Coach Wally
Lemm says he is impressed with the fine group of rookies. National League baseball yesterday, Thursday: St. Louis 11,
Philadelphia 3; Montreal 5, over Pittsburg 4; Atlanta 12, Cincinnati 2; San Fransciso 14, and Los Angeles 13. American League:
we have Baltimore 3, over Cleveland 2; Detroit 4 to Washington's 3; Minnesota 8 to Chicago 5. Boston at New York was rained
out. And in Corby, England, an Irishman, John Coyle has won the wortld's porridge eating championship by consuming 23 bowls
of instant oatmeal in a 10-minute time limit from a field of 35 other competitors. Over.

02 0557 48 CMP
Roger. I assume Houston didn't play yesterday.

02 055751 CC
That's correct.

02 055755 CMP
I'd like to enter Aldrin in the oatmeal eating contest next time.

02055800 CC
Is he pretty good at that?

02 0558 04 CMP
He's doing his share up here.

02055813 CC
Let's see. You all just finished a meal not long ago, too, didn't you?

02 055820 LMP
I'm still eating,

02055824 CC
Okay. Does that - that - -
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02 055827 CMP
He's on his - He's on his 19th bowl.

02055830 CC
Roger. Are you having any difficulties with gas in the food bags like the 10 crew reported?

02 0558 40 CMP

Well, that's intermittently affirmative, Bruce. We have these two hydrogen filters, which work fine as long as you don't hook them
up to a food bag. But the entry way into the food bag has enough back pressure to cause the - the filters to start losing their effi-
ciency. A couple of times, I've been tempted to go through that dryout procedure, but we found that simply by leaving the filters
alone for a couple of hours, their efficiency seems to be restored.
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020559 14 CC
Roger. We copy.

02 055923 CMP

Their efficiency ranges anywhere from darn near perfect to terrible just depending on the individual characteristics of the food
bags we're putting through them. Some of the food bags are so crimped near the entry-way that there's no way we can work
them loose to prevent back pressure.

02 0559 44 CC
Roger.

02063212 CC
Apollo 11, this is Houston. Over.

0206 3422 CC
Apollo 11, this is Houston. Over.

02 06 34 32 CDR
Hello, Houston. Go ahead.

02063433 CC

Roger, 11. As you've probably noticed, your coning angle in PTC mode is increased substantially as a result of the waste water
dump, the fuel cell purge, and a natural coupling, so it looks like we are going to have to terminate PTC here in a little while.
And we'd like to get your feeling as to whether you're still anticipating trying to send back TV signals from inside the LM; and if
so, we'll try to provide an attitude that you can hold that'll give us high gain antenna lock on the Earth during the TV and LM
activation period. Over.

02 06 3518 CDR
Yes, we're still planning that activity if the cord lengths work out all right, and we'll accept those attitudes that you work up for
us.

02063529 CC
This is Houston. Roger. Out.
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02 06 35 34 LMP
When you work up an attitude to get high gain, is there any way that we could get partial Sun in one of the two LM front win-
dows?

02 06 3546 CC
This is Houston. We'll have a look at it.

020639 14 CC
Apollo 11, this is Houston. Over.

02 06 39 20 CDR
Go ahead, Houston.

02063921 CC
Roger. We have a TV attitude for you if you're ready to copy.

02 06 39 32 CMP
Go ahead. Ready to copy.

02063935 CC

Okay. We recommend stopping PTC at GET of 54 45 00, and this should put you at just about the right roll angle. The attitude
we recommend is roll 263, pitch 090, yaw 000. This gives you the Earth out of window number 1 in the command module and
places the high gain antenna in the CSM window for TV at your convenience. You will also have the Sun shining in - or shining
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at the hatch on the LM, and if you take down the window shades you should get some sunlight in. We're recommending wide
deadband. Over.

02 06 40 36 CMP
Roger. Thank you, Houston. We'll look at that.

020640 41 CC
Roger. Out.

02 06 42 53 CMP
Houston, Apollo 11. When we pass the proper roll angle, we're not going to be anywhere near zero degrees yaw. Do you want us
to just stop and try until we find ourselves in and then VERB 49 the three angles you gave us?

02064306 CC
Stand by.

02064320 CC
Hello, Apollo 11. Houston. We'd like you to stop at the proper roll angle, then do a VERB 49 to the roll and pitch. Over.
Cortrection, roll and yaw.

020643 52 CMP
Houston, Apollo 11. Over.

02 06 43 54 CC
Go ahead, 11. Ovet.

02064412 CC
Hello, Apollo 11. Houston. Do you read? Over.

02 06 44 20 CMP
Houston, Apollo 11. Over.

02 06 44 22 CC
Roger, 11. Do you read me? Over.
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0200644 38 CC
Hello, Apollo 11. Houston. Over.

02 06 44 46 CMP
Stand by, Charlie. Yes, we'r going to come out of PTC here at 263 roll and then do VERB 49 to thc recommended attitude.

02 06 4458 CC
That sounds fine to us. Ovcr.

02 06 46 56 CC
Hello, Apollo 11. Houston. Before you open the pressute equalization valve, we'd like the LM/CM DELTA-P. Ovet.

02 06 47 06 CMP
Okay. Let me check it again. It was about 155.

02064712 CC
Roger.

02 06 47 14 CMP
I read it 158 right now, Charlie.
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02064717 CC
Roger. Thank you much.

02 06 49 51 CMP
Houston, Apollo 11. We're stopping PTC at 263 ... 0.

02064959 CC

11, Houston. You're about one-by on this transmission. Say again. Over.

02 06 50 08 CMP
Houston, Apollo 11. Do you read?

02 06 51 46 CMP
Houston, Apollo 11. How do you read on the high gain?

02065150 CC
11, how do you read me? Over.

02 06 51 55 CMP
Read you loud and clear, Charlie. We just switched to HIGH GAIN, and we stopped PTC at roll 263, pitch 90, yaw 0. How do
you read?

02065203 CC
Roger, Mike. You're five-by now on the high gain. We're right between the OMNI antennas and pretty horrible COMM on the
OMNI's. We got you five-by on the high gain, and we copy the PTC stoppage. Over.

02065218 CMP
Okay, fine.

02 06 52 35 CMP
Houston, we're going to open the DIRECT O2 valve and start pumping up the cabin.

02 06 5240 CC
Roger. Copy.

02065306 CC
Apollo 11, Houston. We're going to hand over to Goldstone for uplink in about 2 minutes. We might have a momentary dropout
of COMM. Over.
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02 06 53 16 CMP
Alright. Can you hear our master alarm in the background? That's O2 FLOW HIGH coming through this amplifier.

02065327 CC
Roger. Copy.

02 06 53 37 CMP
That photoelectric cell is a good device. It's worked very well.

020653 46 CC
11, Houston. Say again. Over.

02 06 5350 CMP
I say that photoelectric cell amplifier for the master alarm is a good device. It's working very well, and it's a nice pleasing tone.

0206 54 00 CC
Roger. Copy. Thank you.
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02 06 54 08 CMP
Makes you almost glad to get master alarms.

02065501 CMP
Houston, Apollo 11. As a matter of curiosity, our O2 flow meter is pegged FULL-SCALE HIGH.

02065508 CC
Roger, 11. We copy that here. Over.

02 06 55 14 CMP
Okay.

02 06 5526 CMP
Boy, that transducer's working somewhat.

02065532 CC
Roger.

0206 5551 CC
11, Houston. We'd like to try to attempt to correlate your O2 flow in transducer with the flow valve that you've got open. How
far - How far open would you say you have the REPRESS O2? Over. Correction, the DIRECT O2.

02 06 56 10 CMP
Stand by, Charlie.

02065619 CMP

Okay, Chatlie. It's not open very fat. It's hard to give you a good reading without shunting it again, but the arrow is at about the
one o'clock position. Now I reduce the flow, and I'll let it stabilize here. Right now our onboard reading is about 0.4, and that's
with the arrow in the O2 valve at the two o'clock position. Would you rather have comparisons of O2 flow readings or would
you rather have valve position comparisons?

02065648 CC
Roger. Stand by.

02 06 56 52 CC
EECOMM's say they'd like to look at valve positions. Overt.
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0206 5701 CMP
Okay. Well, we're holding steady now at 0.3 pound per hour, and our cabin pressure is about 54; and I'll close the valve momen-
tarily and then open it again to this position and tell you how much travel is required.

02 06 57 18 CC
Roger.

02 06 5729 CMP
It's about 30 degtees of travel, Charlie, from the closed position, which is with the arrow pointing at about three to three-thirty,
four o'clock.

02 06 57 38 CC
Roger.

02 06 57 47 CMP
Our flow is stabilized now at 0.6.

02 06 57 55 CC
Roger. We copy. We're reading the same.
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02 06 58 00 CMP
Okay.

02 06 58 06 CMP
Yes, open it back to the one o'clock position.

0206 58 10 CC

Roger.

02 06 58 31 CMP
Is that enough different positions, or you want more, Charlie?

02 06 58 36 CC
Mike, that's good - good enough. We're satisfied now. Over.

02 06 58 42 CMP
Okay.

END OF TAPE
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02 07 0202 CMP
Houston, Apollo 11. We've terminated direct O2, our cabin pressure is 57, and, as a matter of curiosity, when we turn the
DIRECT O2 valve OFFE, we get a master alarm just like they did in the spacecraft testing.

02070217 CC
Roger.

0207 0220 CC
11, Houston, we have a little update for you. When you go into the LM, we'd like you to unstow and bring back to the command
module the following items. Over.

0207 0235 CMP
Ready to copy.

02 07 0236 CC
Roger. We'd like you to pick up the - out of the flight data file, the surface checklist, the mission rules NO-GO card, the DPS,
APS, RCS limit cue card. Over.

0207 04 34 CC
Apollo 11, Houston. The reason we wanted you to bring those three items back, we'll have some updates for you, for those
three. Over.

0207 04 45 CMP
Roger. We figured you would.

0207 09 